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The  Honorable  George  H.  Earle, III 
Governor  of  Pennsylvania 
Harrisburg,  Pennsylvania 

Dear  Governor  Earle: 

The  State  Planning  Board  respectfully 
submits  a report  entitled  "Cameron  County,  An  Analy- 
sis  of  Problems*" 


A preliminary  determination  by  the 
State  Planning  Board  has  shown  that  at  least  one-fourth 
of  the  Commonv/ealth  is  made  up  of  areas  which  are  faced 
with  the  necessity  of  readjustments  in  land  use.  Out 
of  these  "problem  areas",  Cameron  County  was  selected 
as  a convenient  sample  for  the  detailed  analysis  sub- 
mitted herewith. 


The  Board  feels  that  the  translation 
into  action  of  the  recommendations  contained  in  this 
report  and  of  similar  recommendations  applicable  to 
other  "problem  areas"  would  be  most  advantageous  not 
only  to  the  locality  concerned  but  also  to  the  Common- 
wealth as  a v/hole. 
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COMMONWEALTH  OF  PENNSYLVANIA 
STATE  PLANNING  BOARD 

HARRISBURG 


December  iO,  1937 


Hon*  Ralph  M.  Basher e,  Chairman 
State  Planning  Board 
Harrisburg,  Pennsylvania 

Dear  Mr.  3a shore: 

I respectfully  submit  herewith  a report 
entitled,  "Cameron  County,  An  Analysis  of  Problems." 
This  detailed  field  study  covers  one  of  many  areas  in 
v/hich  there  are  major  problems  requiring  readjustments 
in  land  use. 


In  presenting  this  study  we  v/ish  to  ex- 
press our  appreciation  to  those  who  assisted  us  in  the  col- 
lection and  analysis  of  the  data. 

Mr.  L.  Z.  Holcombe,  who  supervised  this  study 
for  the  State  Planning  Board,  received  invaluable  assist- 
ance from  individuals  and  local  officie.ls  in  Cameron 
County. 


Mr.  Virgil  Hurlburt,  Land  Plajnning  Specialist 
Farm  Security  Administration,  United  States  Department  of 
Agriculture,  with  the  help  of  other  em.ployees  of  the  Farm 
Security  Administration,  prepared  the  section  on  Land  Use 
and  gave  us  the  benefit  of  his  suggestions  on  other  parts 
of  the  report. 


Data  from  the  records  of  several  State  Depart 
ments  were  used,  as  is  mentioned  in  the  text.  Various 
members  of  the  faculty  of  the  Pennsylvania  State  College 
also  gave  valuable  suggestions. 


Very  truly  yours. 


Executive  Director 
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CAMERON  COUNTY'S  RELATIONSHIP  TO  THE  OTHER  PROBLEM  AREAS 


PRINCIPAL  FINDINGS  AND  RSCOB.TLNDATIONS 


FINDINGS 


Adverse  factors  related  to  '^problem  conditions"  in  Caneron 
County  may  be  summarized  as  followst 

1.  Use  of  land  for  purposes  to  which  it  is  not  adapted, 

2.  Continuous  land  abandoriment  and  presence  of  idle  land. 

3.  Inability  to  compete  with  other  areas  in  apricultural 
production. 

4.  Climatic,  topographic  and  soil  handicaps. 

5.  Sparse  and  isolated  settlement. 

6.  High  State  subsidy  for  schools  and  roads. 

7.  Excessive  school  costs  per  pupil, 

8.  Maintenance  of  roads  of  doubtful  economic  justification. 

9.  Governmental  units  too  small  for  economical  operation, 

10,  Damage  to  crops  by  deer. 

Favorable  conditions  or  potentialities  in.  Cameron  County  include 
the  following: 

1,  Extensive  area  suitable  for  reforestation. 

2,  Existing  and  potential  recreational  resources, 

3*  Almost  complete  absence  of  local  bonded  indebtedness, 

4,  An  active  industrial  development,  localized  in  one  community. 
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Principal  Findings  and  Recommendations 


RECOliMENDATIONS 


To  assist  in  the  solution  of  th-e  problems  existing  in  Cameron 
County,  the  State  Planning  Board  recommendst 

1.  Adoption  of  rural  zoning  ordinance. 

2.  Planned  and  coordinated  State  purchase  of  land* 

3.  Restoration  of  more  land  to  forests. 

4.  Gradual  relocation  of  isolated  settlers, 

5.  Greater  development  of  recreational  facilities, 

6.  Modification  of  present  basis  for  State  grants  in  lieu 
of  taxes* 

7*  Revision  of  method  of  distributing  State  aid  to  schools* 

8.  Consolidation  of  school  districts. 

9.  Consolidation  of  townships, 

10,  Extension  of  State  control  over  all  township  roads, 

. Revision  in  method  of  assessment  and  collection  of  taxes. 
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CAIiffiRON  COWITY  - AN  ANALYSIS  OF  PROBLELIS 


INTRODUCTION 

In  the  report  entitled  "Problem  Areas  in  Pennsylvania"  the 
State  Planning  Board  delimited  sections  of  the  State  in  which  maladjust- 
ments in  land  use  are  present.  The  report,  in  some  respects,  was  of  a 
generalized  nature  and  did  not  specifically  analyze  the  problems  peculiar 
to  any  particular  area.  It  recommended,  however,  that  detailed  field 
studies  be  made  in  the  "Problem  Areas"  to  refine  the  limits  and  to  de- 
termine causes  and  solutions  for  the  problems.  This  analysis  of  Cameron 
County  is  the  first  such  field  study. 

In  selecting  the  area  to  be  covered  by  this  study,  it  seemed 
desirable  to  present  a unit  consisting  of  an  entire  County.  Cameron  Coun- 
ty is  'Aholly  within  the  "Problem  Areas"  and  the  problems  of  the  County 
are  considered  to  be  representative  of  some  of  the  conditions  found  in 
this  section  of  the  State.  Facts  are  presented  impartially  for  the  pur- 
pose of  creating  interest  in  originating  remedial  measures  for  the  un- 
desirable situations  existing  in  our  economic  and  social  life.  It  is  not 
assumed  that  all  of  the  conditions  analyzed  in  this  study  are  prevalent 
in  all  of  the  "Problem  Areas"  in  the  State,  but  this  study  does  provide 
a specific  example  of  conditions  actually  existing  in  one  type  of  area. 

It  is  hoped  that  the  findings  and  recommendations  of  this  stuay  will  be 
of  value  not  only  to  Cameron  County,  but  to  other  Counties  and  localities 
as  well,  in  analyzing  their  problems  and  instituting  corrective  measures. 
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Most  of  the  existing  situations  have  been  caused  by  reasons 


beyond  the  individual  control  of  the  persons  concerned.  Comparable  condi 
tions  exist  not  only  in  other  counties  of  this  State,  but  also  in  other 
States.  Large  parts  of  the  Lake  States  of  Michigan,  Minnesota  and  Wis- 
consin present  similar  situations. 

There  is  no  intention  in  this  report  in  any  way  to  discredit 
the  officials  of  the  County,  the  inhabitants,  or  the  County  in  general. 
The  County  and  Township  officials  and  other  residents  have  indicated 
throughout,  their  friendly  interest  in  the  work  and  have  cooperated  gen- 
erously in  the  gathering  of  the  data. 


CAMERON  COUNTY 

PENNSYLVANIA  STATE  PLANNING  BOARD 


note- 

county  AND  TOWNSHIP  LINES  FROM  TRACING  OF  WM  T,  WELSh'S 
1922  MAP  FROM  VOSBURG  ORIGINAL.  STREAMS . ROADS  AND 
OTHER  DATA  COMPILED  FROM  RECORDS  OF  DEPT.  OF  HIGHWAYS 
DEPT.  OF  FORESTS  AND  WATERS  AND  FIELD  OBSERVATIONS 


SCALE  ■ 


•STATUTE  MILES 


JANUARY 


1937 


figure  I 


CO  u nty 


COUNTY  ORIGIN 


AND  GENERriL  DESCRIPTION 


ORIGIN 

Cameron  County,  located  in  the  north  central  part  of  Penn- 
sylvania, was  originally  included  in  a territory  acquired  by  what  is 
called  the  "New  Purchase",  The  treaty  of  transfer  was  signed  by  the 
chiefs  of  the  Six  Nations,  October  SS , 1784  and  was  confirmed  by  the 
Wyandotte  and  Delaware  Indians  January  21,  1785, 

The  area  now  comprising  the  County  v/as  settled  slowly  because 
of  its  very  rough  topography.  Boats  and  rafts  on  the  streams  afforded 
the  only  ingress.  By  1820  there  were  not  more  than  seven  families  lo- 
cated on  the  site  of  present  Emporium,  A few  settlers  were  also  scat- 
tered along  the  main  streams. 

In  the  years  following,  partial  isolation  and  distances  from 
the  various  seats  of  county  government  having  jurisdiction  over  differ- 
ent parts  of  the  area,  caused  a grcv/ing  sentiment  among  the  residents  of 
Emporium  and  surrounding  territory  for  the  formation  of  a separate  coun- 
ty, On  March  29,  1860,  Cameron  County  was  formed  from  parts  of  Elk, 
Potter,  McKean  and  Clinton  Counties,  and  v/as  the  66th  county  formed  in 
the  State,  The  area  contained  250,880  acres.  It  was  named  after  Simon 
Camero|i,  who  at  the  time  was  a leading  figure  in  Pennsylvania  politics 
and  later  served  as  United  States  Senator, 

Seven  civil-subdivisions  were  created  - five  second  class  town 
ships  and  two  boroughs.  The  townships  were  pamed  Gibson,  Grove,  Lumber, 
Portage  and  Shippen,  and  the  boroughs,  E«*porium  and  Driftwood, 
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Cameron  County,  ar  Analysis  of  Prob3.ems 


Emporium  was  made  the  county  seat, 

TOPOGRAPHY 

The  County  is  located  on  the  Allegheny  Plateau  near  its  eastern 
edge.  The  terrain  is  one  of  the  roughest  in  the  plateau  region,  con- 
sisting mainly  of  deep,  narrow,  V-shaped  valleys  with  steep  slopes.  The 
ridges  are  angular,  in  contrast  to  the  rounded  ridges  of  the  glaciated 
area  farther  north.  There  are  also  steeply  sloped  valleys  where  the  ter- 
rain broadens  out  into  undulating  hills  and  flatter  ridges  cut  by  small- 
er valleys. 

The  County  is  drained  by  numerous  small  creeks  flov/ing  into 
the  Sinnemahoning  Creek  and  its  two  large  branches,  Bennett  Branch  and 
First  Fork,  (See  Figure  I).  The  general  direction  of  drainage  is  south- 
easterly, The  streams  in  the  narrow  valleys  are  narrow-channeled,  rela- 
tively swift,  v/ith  numerous  small  waterfalls.  In  the  broader  valleys 
the  stream  beds  are  vi/ider  and  shallower.  The  Sinnemahoning  Creek  joins 
the  West  Branch  of  the  Susquehanna  River  a few  miles  beyond  the  Clinton 
County  line. 

Topographic  maps  are  not  available  for  the  County,  but  eleva- 
tions range  from  approximately  800  feet  to  over  2,100  feet  above  sea 
level.  Elevations  vary  as  much  as  1,200  feet  between  valley  floor  and 
ridge  top.  Along  the  broader  valleys  the  break  between  valley  and  ridge 
is  abrupt,  and  in  many  instances  sheer.  The  rough  topography  of  the  Coun 
ty  is  indicated  by  the  following  reported  altitudes:  Emporimn  1,031  feet 
hill  just  south  of  Emporium  2,112  feet;  Driftwood  depot  816  feet;  hill 
just  west  of  Driftv/ood  2,025  feet;  Sinnemahoning  depot  794  feet. 
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CAMERON  COUNTY 

PENNSYLVANIA  STATE  PLANNING  BOARD 


NOTE: 
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OF  FORESTS  AND  WATERS  AND  FIELD  OBSERVATIONS. 


PRESENT  USE  OF  LAND 


JANUARY  1937 

SCALE  STATUTE  MILES 


FIGURE  II 


County  Origin  and  General  Descript i^n 


STATE  ovm:d  Land 

Since  1900  the  State  has  been  active  in  purchasing  land  in  the 
County.  The  Department  of  Forests  and  Waters  and  the  Game  Commission 
on  January  1,  1936  owned  130,874.2  acres  or  52.2  per  cent  of  the  total 
area  of  the  County.  The  location  of  State  owned  land  is  shown  by 
Figure  II. 

Table  1 shows  the  total  area  and  the  distribution  of  State 
owned  land  by  townships. 

- X4BLE  1 - 

SThTE  FOREST  AND  GAME  LANDS  IN 
CAIffiRON  COUNTY-Jan.  1,  1936. 


Township 

Total 
Area 
(Acres ) 

State  Forest 
Lands 
(Acres) 

State  Game 
Lands 
(Acres) 

Total  State 
Owned  Land 
(Acres) 

Per  Cent  of  Tota' 
n.rea  Owned  by 
State 

Gibson 

60,339 

37,892 

37,892 

62.8 

Grove 

49,866 

38,517 

- 

38,517 

77.2 

Lumber 

30,555 

21,928 

- 

21,926 

71.8 

Portage 

12,394 

3,055 

- 

3,055 

24.6 

Shippen 

97,012 

17,594 

11,888.2 

29,482.2 

30.4 

(Boroughs] 

714 

~ 

- 

- 

- 

County 

Total 

250,880 

118,986 

11,888.2 

130,874.2 

52.2 

The  State  ovmed  land  is  confined  almost  entirely  to  mountain 


areas  and 
discussed 


is  used  for  forestry  and  recreational  purposes, 
in  more  detail  in  the  chapter  on  Land  Use, 


This  will  be 
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POPULATION 


The  first  census  of  Cameron  County  listed  the  population  in 
1870  at  4,273.  iifter  1870  the  population  increased  to  a peak  of  7,644 
in  1910,  Since  1910  it  has  steadily  declined  to  5,307  in  1930,  a 30,6 
per  cent  decrease. 

Table  2 shows  the  distribution  and  trend  of  the  population 
over  a twenty  year  period.  Over  55  per  cent  of  the  total  population 
of  the  County  was  located  in  the  borough  of  Emporium  in  1930.  Nearly 
20  per  cent  had  residence  in  Shippen  Township  and  a large  portion  of 
this  group  lived  in  the  vicinity  of  Emporium,  Five  per  cent  were  in 
Driftwood  Borough  and  the  remaining  20  per  cent  were  scattered  in  the 
four  other  townships, 

- TABLE  2 - 

POPULATION  OF  CAlViERON  COUNTY  (U.  S.  CENSUS) 


BOROUGH  AND 
T0Y7NSHIP 

1930 

1920 

1910 

Popula- 

tion 

Per  Cent 
of  Total 

Popula- 

tion 

Per  Cent 
of  Total 

Popula- 

tion 

Per  Cent 
of  Total 

Driftwood  Boro. 

282 

5.3 

478 

7.6 

517 

6.8 

Emporium  Boro, 

2,929 

55.2 

3,036 

48.2 

2,916 

38.1 

Gibson  Twp, 

374 

7.0 

539 

8.6 

1,075 

14.1 

Grove  Twp, 

380 

7.2 

489 

7.8 

673 

8.8 

Lumber  Twp, 

255 

4.8 

414 

6,6 

654 

8.6 

Portage  Twp, 

73 

1.4 

69 

1.0 

143 

1.8 

Shippen  Twp, 

1,014 

19.1 

1,272 

20.2 

1,666 

21.8 

County  Total 

5,307 

100.0 

6,297 

100.0 

7,644 

100.0 
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Although  Emporium  has  remained  stationary  in  population,  it  is 
increasing  in  importance  in  the  County.  The  Borough  contained  only  38. 1 
per  cent  of  the  County  populeition  in  1^10  but  liad  increased  to  55.2  per 
cent  by  1>30*  The  po;3ulation  of  the  remaining  borough  and  townships,  with 
the  possible  exception  of  Portage,  has  been  declining  steadily  during  the 
twenty  year  period.  It  is  in  these  areas  of  declining  population  that  most 
of  the  problems  discussed  in  this  report  occur.  The  cost  of  furnishing 
governmental  services  is  not  decreasing  proportionately  to  the  decrease 
in  population  and  thus  the  governmental  services  are  furnished  to  the 
diminishing  remainder  of  residents  at  a steadily  increasing  cost  per  capita. 

¥ith  the  steady  decline  in  population  the  density  of  the  rural 
districts  has  become  extremely  lov/.  »Vhile  the  acquisition  of  land  by  the 
State  tends  to  concentrate  the  population  in  the  areas  remaining  in  pri- 
vate ownership,  the  density  in  these  areas  still  remains  relatively  low 
when  compared  to  the  average  for  second  class  townships  of  the  State,  as 
shown  by  Table  3 and  footnote; 

- TABLE  3 - 

POPULATION  DENSITY  0?  TO’^/NSHIPS  IN  CAl'ERON  COUNTY  - 1930 


TOWNSHIP 

Total  Area 
(Sq.  miles) 

Popula- 
tion 1930 

Density 
per  sq. 
mile 

Area  Exclud- 
ing State 
Owned  Land 

Density  Ex 
eluding  St 
Ovmed  Land 

Gibson 

9A.3 

374 

4.0 

35.1 

10.7 

Grove 

77.9 

380 

4.9 

17.7 

21.5 

Lumber 

47.7 

255 

5.3 

13.5 

18.9 

Portage 

19.4 

73 

3.8 

14.6 

5.0 

Shippen 

151.6 

1,014 

6.7 

105.5 

9.6 

Total 

390.9 

2,096 

5.4 

186.4 

11.2 

Note:  Average  density  par  square  mile  of  2nd  Class  Townships  in  the 


State  52.9  “ Excluding  State  owned  land  57*2. 
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Sincp  population  density  for  townships  is  computed  as  including 
the  small  clusters  of  people  living  in  unincorporated  communities  Such 
as  Sinnemahoning , Cameron  and  Sterling  Run,  the  density  of  the  strictly 
rural  areas  is  much  less  than  Table  3 would  indicate.  By  referring  to 
Figure  I it  will  be  seen  that  a large  portion  of  the  remaining  tovmship 
population  resides  on  thin  fingers  of  land  along  the  streams  between 
tracts  of  State  owned  land. 

The  1930  census  figures  shew  that  the  sexes  were  evenly  divided, 
with  2,675  male  and  2,632  female  residents  in  the  County,  There  were 
3,045  persons  twenty-one  years  of  age  or  over.  The  rural  farm  population 
numbered  830.  The  foreign  born  white  population  amounted  to  352,  There 
were  only  21  negroes,  of  which  20  resided  in  Emporium. 

No  increase  in  population  for  the  County  as  a whole  is  antici- 
pated. Vifhether  or  not  the  decrease  will  continue  depends  on  industrial 
activity  in  Emporium.  If  industrial  growth  takes  place  there,  it  may 
offset  the  probable  continued  decrease  in  the  townships,  and  may  possibly 
cause  the  County's  population  at  least  to  remain  stationary. 
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The  first  settlers  in  the  territory  nov/  comprising  Cameron 
County  were  primarily  home  seekers.  The  mountainous  and  heavily  wooded 
character  of  the  area  made  the  clearing  of  the  land  a slov;  process  and 
retarded  extensive  agricultural  development. 

The  first  activity  that  could  be  classed  as  industry,  other 
than  that  necessary  for  local  requirements,  Vi^as  the  construction  of  lumber 
rafts  during  the  winter  season.  These  were  floated  dovm  the  streams  in 
the  spring  to  Big  Island,  near  Lock  Haven,  and  traded  for  supplies.  Ex- 
cept for  these  rather  limited  and  individual  enterprises,  the  first  lumber- 
ing of  any  importance  was  started  in  the  v/inter  of  1846-47, 

The  business  of  floating  logs  in  quantity  began  about  1849  and 
from  a small  beginning  it  grew  until  millions  of  feet  of  lumber  floated 
downstream  each  year.  Large  lumber  companies  were  chartered  and  large 
scale  operations  developed.  Numerous  saw  mills  opened  in  various  parts 
of  the  County  and  labor  was  in  demand.  The  lumber  industry  flourished 
until  early  in  the  twentieth  century,  although  it  had  begun  to  decline 
during  the  1890' s.  During  the  decline  a number  of  people  turned  to 
agriculture  with  relatively  little  success. 

Mineral  industry  began  with  the  organization  of  coal  companies 
in  1864,  The  bituminous  coal  produced  was  consumed  locally.  Known  de- 
posits are  not  numerous  and  the  production  always  has  been  and  is  at 
present  very  small.  In  1935  there  were  two  mines  employing  8 workers.  The 
production  amounted  to  only  3,791  tons. 
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Iron  and  gas  development  started  in  conjunction  with  the  coal 
industry.  The  gas  development  was  of  less  importance  than  that  of  iron 
for  the  first  years,  but  neitlier  gained  much  prominence  by  their  pro- 
duction or  employment  of  workers,  at  the  present  time  there  is  a small 
production  of  natural  gas. 

The  deposits  of  clay  and  stone  were  v/orked  to  some  extent.  At 
the  present,  however,  there  is  very  little  production  of  these  materials. 
Flagstone  from  this  locality  was  used  for  v/alks  in  the  esplanade  at  the 
Tomb  of  the  Unknown  Soldier,  Arlington  Cemetery,  Virginia, 

The  railroad  offered  employment  to  numerous  workers  for  many 
years  in  Driftwood,  but  now  this  activity  for  the  most  part  has  been  trans- 
ferred elsewhere.  Railroads  offered  employirient  to  only  26  persons  during 
1936  in  Emporium, 

During  the  World  V/ar  period,  munition  plants  were  located  near 
Emporium.  Idea.1  sites  were  afforded  by  the  deep  ravines.  In  1933  there 
were  still  tv/o  plants  employing  a total  of  84  people,  but  by  1936  only 
1 plant  employing  31  people  remained. 

The  leather  tanning  industry  afforded  employment  to  numerous 
persons.  The  abundance  of  hemlock,  tlie  bark  of  Vihich  is  used  in  the 
tanning  process,  made  this  an  ideal,  location.  Plants  were  located  in 
Emporium  and  vicinity.  Employment  in  this  industry  has  remained  station- 
ary for  the  past  fov/  years.  In  1936  there  was  one  plant  employing  83 
persons. 

The  major  industry  of  the  County  at  the  present  is  the  manufac- 
turing of  radio  tubes,  light  bulbs,  and  similar  products  by  the  Hygrade 
Sylvania  Corporation  located  in  Emporium,  This  enterprise  has  grown 
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rapidly  in  the  past  few  years,  increasing  from  106  employees  in  1927  to 
1723  in  1936.  Over  two-thirds  of  the  total  employees  in  t?iis  plant  are 
females. 

In  summary;  Lumbering  was  once  the  chief  occupation  and  the 
main  cause  for  the  settlement  of  the  County.  After  the  decline  of  lumber- 
ing, many  of  the  people  formerly  engaged  in  this  type  of  industry  turned 
to  agriculture.  A few  v^rere  employed  by  the  fev/  smaller  miscellaneous 
industries  in  the  County,  Mining  and  quarrying  have  remained  relatively 
unimportant  because  of  the  isolated  location  of  the  County  with  respect  to 
markets  and  the  limited  amount  of  known  deposits.  Manufacturing  has  been 
increasing  the  past  two  decades,  but  it  is  centered  exclusively  in  Empor- 
ium, Unless  the  rural  residents  obtain  positions  in  the  borough  and 
commute  to  and  from  their  homes,  there  is  very  little  for  them  to  do  other 
than  to  engage  in  agricultui-e , Some  may  work  on  the  highways  or  operate 
small  businesses,  such  as  gasoline  stations. 

The  State  now  owns  most  of  the  forests  in  the  County  and  since 
they  are  in  an  iimnature  stage  of  grov/th,  any  revival  of  the  lumbering 
industry  will  only  occur  in  the  distant  future.  Even  though  revived,  it 
is  assumed  that  it  will  be  well  regulated  and  supervised  by  the  State  and 
cutting  will  be  gradual,  affording  work  for  only  a limited  number  of  peo- 
ple, Barring  industrial  disturbances  and  unforeseen  happenings,  manufactur- 
ing should  continue  to  furnish  employment  to  workers  in  the  Emporium  area 
on  at  least  the  same  scale  as  at  present. 
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SCOPE  kND  l-iethod  of  study 

One  hundred  fifty-nine  of  the  199  Cameron  County  farms  listed 
in  the  1935  Census  of  Agriculture  were  visited  in  order  to  obtain  infor- 
mation for  an  analysis  of  Agriculture.  Attempt  was  made  to  contact 
every  family  that  derived  a major  portion  of  its  income  from  farming. 
However,  if  that  family  had  only  a cow,  a fevi/  hens,  or  a garden,  a de- 
tailed record  was  not  obtained.  All  of  the  roads  of  the  County  were 
traveled  and  the  names  of  farmers  visited  were  listed  in  place  on  a map* 
The  County  "Agricultural  ivgent  was  then  interviewed  to  obtain  the  names 
of  those  overlooked  during  the  first  field  investigation.  Approximately 
100  land  utilization  records  v;ere  obtained  in  sufficient  detail  for  anal- 
ysis, Notes  were  taken  on  remaining  farms,  to  complete  the  land  use  pic- 
ture. Summaries  of  these  data  v/ere  made  by  tovmships,  so  that  comparisons 
could  be  made. 

Such  additional  sources  of  information  as  soil  reports,  agri- 
cultural economics  bulletins,  climatological  re-portp.  Census  of  Agricul- 
ture, etc.  were  searched  for  pertinent  data.  The  County  Agent,  faculty 
members  of  the  College  of  Agriculture,  other  State  employees,  and  local 
residents  were  interviewed  to  secur’e  infonnation  and  opinions.  The  anal- 
ysis of  these  data  is  presented  prior  to  that  of  the  infonnation  ob- 
tained from  the  field  investigations  in  order  to  give  a background  for 
such  discussion. 
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PHYSICAL  AND  ECONOMIC  CHARACTERISTICS 


History  of  Agriculture 

The  first  wliite  settlers  located  in  the  County  as  early  as 
1804,  but  it  was  not  until  many  years  later  that  any  important  develop- 
ment took  place.  As  early  as  1811,  the  Griffith  and  Coxe  Land  Company 
encouraged  settlement  by  granting  tracts  of  eight  acres  in  Rich  Valley, 
with  contiguous  grants  of  50  acres  outside  the  valley.  Much  of  the  land 
was  owned  by  the  Holland  and  other  large  companies,  and  although  record 
is  lacking,  there  is  reason  to  believe  that  other  companies  also  granted 
settlers  free  tracts  of  land. 

Fanning  developed  but  slowly.  The  timber  was  felt  to  be  more 
valuable  than  the  land.  Some  attempts  were  made  to  clear  land  for  agri- 
culture, but  the  more  customary  procedure  seems  to  have  been  that  agri- 
culture was  attempted  after  the  forest  resources  had  been  removed.  The 
first  agricultural  society  was  organized  in  1876,  but  it  was  not  until 
over  20  years  later  that  the  County  reached  its  peak  in  number  of  farms 
and  amount  of  land  in  farms.  By  and  large,  the  persons  that  farmed  were 
not  fanners  by  birth  and  experience.  Many  were  fonner  lumberjacks  or 
miners.  Nor  did  these  persons  farm  to  the  exclusion  of  other  employment; 
the  subsistence  obtained  from  the  soil  was  supplemented  by  what  v/ork  could 
be  obtained  elsewhere.  Much  these  same  conditions  exist  today,  but  now 
more  persons  are  dependent  on  farming  alone  as  a means  of  livelihood. 

This  type  of  development  is  quite  characteristic  of  the  Counties  of  the 
Allegheny  Plateau, 

The  peculiar  relationship  between  tne  past  and  the  present  is 
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clearly  to  be  seen.  The  physical  ojid  econouic  endoMvnients  of  the  County 
were  more  fa.vor.-.ible  to  the  development  of  various  otner  types  of  industry 
than  to  that  of  agriculture.  Farming  seemingly  has  developed  haphazardly 
rather  than  v^ith  a definite  relationship  to  industries.  In  the  future, 
such  areas  will  need  to  pay  more  attention  to  those  relationships.  In 
the  days  of  a self-sufficing  economy,  people  were  content  to  accept  what 
the  land  offei’ed.  V/ith  the  shift  to  a competitive  exchange  economy  came 
a grovi/ing  unwillingness  among  individuals  to  labor  under  serious  handi- 
caps, That  shift  itself  is  a significant  pai't  of  the  explanation  of  the 
status  of  agricultui'e  todci.y,  Ccmpotition  from  other  areas  has  also  hc.d 
serious  effect,  and  that  competition  v>rill  not  only  continue,  but  will 
assume  even  greater  influence. 

Climate 

The  grovifing  season  in  Cameron  County  varies  from  100  to  160 
days.  It  averages  two  weeks  longer  than  that  at  St.,  Marys  (Flk  County), 
and  two  weeks  shorter  than  that  at  Williansport  (Lycoming  County),  The 
average  date  of  t he  last  killing  frost  in  Canieron  County  is  May  25,  and 
that  for  the  first  Fall  frost  is  September-  15,  In  the  low'er  vallej'S  the 
season  is  longer  than  that  on  the  upland  plateaus.  Length  of  season 
definitely  limits  the  kind  of  crops  that  can  be  grown.  Even  the  early 
maturing  vo.rieties  of  corn  will  not  always  mature. 

The  v;inters  are  long  and  cold.  Residents  report  that  the  roads 
are  sometimes  impassable  in  the  back  sections  for  as  much  as  six  months 
of  the  year.  The  mean  winter  temperature  is  20  degrees  Fahrenheit,  but 
extremes  of  minus  40  degrees  are  not  unknown.  The  summers  are  cool.  The 
mean  summer  tempei-ature  is  65  degrees  Fahrenheit. 
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Precipitation  varies  from  35  to  50  inches  per  year,  of  which  an 
average  of  32  inches  falls  during  the  growing  season.  Rainfall  is  nor- 
mally sufficient  to  insure  crop  production,  but  droughts  sometimes  have 
drastic  effect  on  crop  yields.  The  County  is  subject  to  floods.  The 
narrow  streams,  the  narrow  valleys  with  steep  valley  walls,  and  the  fact 
that  the  population  is  concentrated  in  these  valleys,  particularly  en- 
courage flood  damage.  The  Indians  had  a tradition  that  the  floods  came 
periodically  every  14  years,  but  this  is  more  legend  than  fact.  The  last 
serious  flood  occurred  in  1936, 

Soils 

Detailed  information  on  types,  extent,  and  characteristics  of 
Cameron  County  soils  is  not  available.  Since  only  a reconnaisseince  soil 
study  has  been  completed,  use  capabilities  and  adaptions  can  only  be 
discussed  in  generalities. 

Approximately  35  per  cent  of  the  land  area  is  classified  as 
rough  stony  land.  Slope  and  the  amount  of  stone  prevents  production  of 
crops.  Most  of  this  land  is  at  present  in  forests  and  that  is  the  use 
to  which  it  is  adapted.  The  Department  of  Forests  and  Waters  has  pur- 
chased thousands  of  acres  of  rough  stony  land  at  an  average  price  of  less 
than  $3,00  per  acre, 

Dekalb  and  Gilpin  are  the  two  main  soil  series.  These  differ 
from  the  rough  stony  land  chiefly  in  the  degree  of  slope  and  the  amount 
of  stone,  Dekalb  occupies  approximately  35  and  Gilpin  25  per  cent  of 
the  land  area.  Both  are  acid  and  require  liming  to  insure  and  maintain 
crop  production.  Only  the  more  level  areas  can  be  cropped.  Practice 
has  shown  that  the  inherent  productive  capacity  is  limited,  and  that  the 
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F?oil8  are  better  adapted  to  forest  than  to  agricultural  use.  The  farms 
on  Dekalb  and  Gilpin  soils  are  gradually  being  abandoned  and  ai‘©  slCrtsly 
reverting  to  forest.  The  St>^te  is  encouraging  this  movement  by  contin- 
ued purchases  for  forestry  purposes. 

The  bottom-land,  alluvial  soils  constitute  5 per  cent  of  the 
land  area.  Here  abandonment  progresses  much  more  slowly  than  is  the 
case  out  on  the  plateaus.  Some  of  these  soils  can  produce  good  crops 
when  properly  managed,  but  the  .^,.rea  of  such  production  is  not  great  enough 
to  give  the  County  a high  average  crop  yield  per  acre.  The  greater  part 
of  the  bottcra-land  soils  are  underlain  v;ith  gravel  at  a depth  of  about 
three  feet.  T?iis  naturally  influences  their  use;  the  lower  portions  are 
seeped;  the  water  holding  capacity  is  lew;  leaching  is  a problem.  However, 
the  best  farns  of  the  County  are  located  on  these  soils.  There,  by  dint 
of  liard  work  and  careful  management,  farmers  can  make  a living,  although 
it  is  also  true  that  such  individuc^ls  have  many  natural  handicaps  to 
overcome . 

Summary  of  Census  and  Other  Data 

The  number  of  acres  of  land  in  fanns  for  the  County  as  a whole 
decreased  from  20,951  acres  in  1930  to  19,081  acres  in  1935,  During  the 
same  period  the  number  of  acres  of  cropland  harvested  increased  nearly 
700  acres.  Thus  while  certain  lands  were  taken  out  of  farms,  individual 
fanners  planted  more  crop  acres.  The  percentage  distribution  of  farm 
land  uses  gives  a clearer  picture  of  types  of  use  than  do  the  census  acre- 
age figures,  (See  Table  4),  Over  67  per  cent  of  the  lands  in  farms  vifere 
devoted  to  pasture  and  woodland.  Roughly  only  one-fourth  of  the  land  is 
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cropped,  and  of  this  amount,  aver  10  per  cent  lay  idle  or  fallow  in  1935. 

Analyses  of  data  from  the  1935  Census  of  Agriculture  indicates 
that  hay  is  the  major  crop  and  is  followed  by  corn,  oats,  potatoes,  and 
buckwheat  in  the  order  nanied.  There  was  an  average  of  one  horse,  four 
cattle  (two  of  which  were  milk  cows),  and  sixty  chickens  per  farm.  Thir- 
teen farms  reported  a total  of  464  sheep.  Less  than  half  of  the  farms  (76) 
reported  a total  of  196  swine  — an  average  of  one  fore.  11  farms,  but  only 
four  farms  reported  sov;s  and  gilts  bred. 

- TaEIi:  4 - 

DISTRIBUTION  OF  FARkI  L^ND  USES,  CaicTlRON  COUNTY, 

1930  and  1935  - U.S.  Census 


Use 

1930 

1935 

Per  Cent 

Per  Cent 

Cropland 

2a, 0 

31,4 

Harvested 

14.9 

19.9 

Failure 

1.1 

0,6 

Idle  or  Fallow 

8.0 

10,9 

Pasture 

41.1 

* 25.5 

Plowable 

7.6 

14.3 

Vi/'oodland 

28.3 

8.9 

Other 

5.2 

2.3 

’.7oodland  - not  pastured 

31.3 

41.5 

All  other  land  in  farms 

3.6 

1.6 

Less  than  10  per  cent  of  the  f..rms  and  less  than  1,500  acres 
of  farm  land  vi/ere  tenant  operated  in  193  5.  Further  data  are  not  included 
here  because  of  the  relative  insignificance  of  tenancy,  Apparenlfly  land 
ovmership  for  investment  purposes  is  none  too  attractive.  Possibly  the 
explanation  of  this  relatively  small  an.ount  of  tenancy  is  the  same  as  thc^t 
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for  other  areas  of  low  land  values  and  low  productivity. 

Other  Census  data  indicate  that  farmers  worked  an  avei'age  of 
approximately  90  days  per  year  off  the  farm  in  1930,  By  1935  this  fig- 
ure had  dropped  to  50  days  per  year.  Possibly  this  is  part  of  the  ex- 
planation of  the  increase  in  farming  activity'’  since  1930  — opportunity 
for  other  work  decreased. 

Data  are  not  available  by  townships  to  show  the  trend  in  land 
use,  but  Table  5 indicates  the  trend  for  the  County  as  a v/hole.  No  attempt 
is  made  here  to  explain  the  variation  between  years.  State  purchase  is  the 
explanation  of  tlie  decrease  in  farm  woodland, 

- TABLE  5 - 

TRENDS  IN  LaND  USE,  C.iMEROK  COUNTY,  1880  to  1935-U,S,  Census 


Year 

Nmber  of  , 
Faims 

acres  Land  i 
in  Fanus 

Number  im-  ' 
proved  acres 

acres 

??oodland 

1935 

199 

' ' 

19,061 

9,010 

10,071 

1930 

190 

20,951 

7,372 

13,579 

1920 

225 

26,456 

8,852 

17,604 

1910 

328 

34,74  8 

10,869 

23,879 

1900 

387 

40,817 

12,571 

28,146 

1890 

339 

30,924 

12, -.13 

18,511 

1860 

244 

39 , 2a6 

9,786 

29 ,a60 

i,...  I - I.  I,  I,,.,, — ■ L,. 


Table  6 gives  an  indication  of  the  relative  importance  of  agri- 
culture by  showing  indices  of  productivity.  The  State  averages  in  1929 
were  used  as  100  and  the  figures  for  Cameron  County  are  in  terms  of  per- 
centages of  those  averages.  Although  the  weighted  crop  yield  varies  from 
74,4  to  98  per  cent  of  the  State  average,  crop  productivity  ranges  from 
21,1  to  39,5  per  cent  of  the  State  average.  The  crop  yield  index  consid- 
ers the  only  yield  per  acre  of  the  six  major  crops,  but  the  productivity 
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index  also  considers  the  amount  of  work  required  to  produce  those  crops, 
and  the  basis  of  computation  is  all  land  in  farms  instead  of  crop  acres. 
Thus  the  index  of  productivity  is  a much  more  inclusive  measure  of  agri- 
cultural activity  than  is  the  crop  yield  index.  Cameron  County  ranks  low 
in  comparison  to  the  average  for  the  State,  The  same  is  true  for  the  in- 
dex of  farm  returns  per  acre  of  farm  land  and  for  the  index  of  farm  returns 
per  farm.  The  County  has  less  than  half  as  high  a rating  as  that  for  the 
State  as  a whole.  The  index  of  farm  returns  per  acre  of  farm  land  is  low 
because  so  many  acres  of  farm  land  in  this  County  are  either  idle,  fallow, 
or  are  in  woods, 

- TABLE  6 - 

FACTORS  INDICATING  THE  RELATIVE  PRODUCTIVITY  OF 
agricultural  land  in  CAMERON  COUNTY,  BY  TOVNSHIFS  * 


County 

and 

Township 

Per  Cent 
of  land 
in  farms 

Index  nuuibers  of  agricultural  production,  1929 
(Pennsylvania  Average  - lOO) 

Crop  Production 

Index  of 

Farm  Returns 
Per  Acre  of 
Farm  Land 

Index  of 
Farm  Returns 
per  Farm 

Weighted 

Crop 

yield 

Index 

Y/eighted 

Crop 

Productivity 

Index 

County 

8,4 

93.4 

24.6 

37.1 

46.0 

Gibson 

7.7 

98.0 

32.2 

32.2 

41.0 

Grove 

2.8 

87.4 

24.2 

26.4 

41.3 

Lumber 

3.2 

90.2 

39.5 

42.0 

46.6 

Portage 

7,0 

74,4 

20.3 

41.4 

50.3 

•Shippen 

13.4 

93,8 

21,1 

39.1 

47,9 

* Bulletin  317  - Land  Use  in  Pennsylvania  by  Paul  I.  V/rigley,  May  1935, 
Pennsylvania  State  College,  School  of  Agriculture  and  Experiment 
Station, 
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ANALYSIS  OF  AGRICULTURAL  ACTIVITY  - 1936 

The  location  of  the  farms  visited  during  the  field  investigation 
is  shown  by  Figure  III.  Location  of  the  other  properties  classified  as 
farms  in  the  assessors’  lists  is  also  shown.  The  farming  areas  within 
the  County  are  delimited  so  that  comparisons  can  be  made  between  areas. 
Shipper  To’vnship  v/as  divided  into  four  such  units,  but  there  were  not 
enough  farms  in  the  balance  of  the  County  to  warrant  subdivision  of  other 
tovmships.  There  are  relatively  few  farms,  farming  areas  are  small  in 
com.parison  to  total  area  of  the  County,  and  activity  is  concentrated  pri- 
marily in  Shipper  Tov/nship.  The  farming  areas  are  located  along  the  major 
streams,  and  in  the  following  tables  there  are  data  for  each  of  these 
areas.  The  discussion  and  the  data  are  self-explanatory  if  occasional 
reference  is  made  to  the  map. 

Figure  IV  shows  the  size  of  farms  and  the  proportions  of  the 
area  of  the  farms  that  is  cleared  for  agriculture.  The  locations  are 
approximately  correct,  but  no  attempt  is  made  to  show  actual  boundaries 
or  the  exact  portion  of  land  that  is  cleared.  Every  farm  for  which  this 
information  could  be  ascertained  has  been  included,  regardless  of  whether 
or  not  a detailed  record  was  obtained  from  that  farm.  In  addition  to 
what  is  shown  in  Figure  III,  Figure  IV  indicates  that  only  relatively 
small  proportions  of  farms  are  used  for  agricultural  purposes. 

Farm  Land  Use 

Averages  for  farms  reporting  have  been  calculated  by  farming 
areas  in  the  following  tables.  Ninety-six  land  utilization  schedules 
were  obtained  in  varying  degrees  of  completeness;  the  greater  the  activ- 
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PENNSYLVANIA 


STATE  PLANNING  BOARD 
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RECORDED  FARMS  « 

FARMS  NOT  RECORDED 
FARMING  AREAS: 


FOUR  MILE  - SIZER 
PLANK  ROAD 
LOCKWOOD 
WEST  CREEK 
MOORE  HILL  ROAD 
PORTAGE  TOWNSHIP 
LUMBER  TOWNSHIP 
GROVE  TOWNSHIP 


9.  GIBSON  TOWNSHIP 

NON  - FARM  LAND 
PUBLIC  ROADS 
STREAMS 


clearf/elo 


County 

LOCATION  OF  FARMS 


NOTE^ 

COUNTi'  and  township  LINES  FROM  TRACING  OF  T WELSH*S 
1922  MAP  FROM  VOSeuRG  ORIGINAL.  STREAMS  . ROADS  AND 
other  DATA  COMPILED  FROM  RECORDS  OF  DEPT  OF  HIGHWAYS 
DEPT  OF  FORESTS  AND  WATERS  AND  FIELD  OBSERVATIONS 


statute  miles 


MS  KEAN  COUNTY 


JAN  UARY 


1937 


COUNTY 


CAMERON  COUNTY 

PENNSYLVANIA  STATE  PLANNING  BOARD 


NOTE  : 

COUNTY  AND  TOWNSHIP  LINES  FROM  TRACING  OF  WM  T.  WELSHS 
1932  MAP  FROM  VOSBURG  ORIGINAL.  ST  R EAM  S . ROADS  AND 
OTHER  DATA  COMPILED  FROM  RECORDS  OF  DEPT  OF  HIGHWAYS. 
DEPT  OF  FORESTS  AND  WATERS  AND  FIELD  OBSERVATIONS. 


SCALE  statute  MILES 


JANUARY  - 1937 
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ity  on  the  individual  farm,  the  greater  the  detail  obtained.  Not  all  of 
these  schedules  could  be  used  for  all  of  the  summaries,  primarily  because 
it  was  impossible  to  obtain  certain  data  for  certain  farms.  In  essence, 
the  calculations  are  averages  Tor  selected  farms.  These  data  are  for  the 
better  farms  of  the  County  because  those  that  contributed  only  residence 
or  home  and  garden  were  excluded  from  the  calculations  in  comparison  to 
Census  data.  Approximately  60  per  cent  of  the  land  in  farms  and  the  live- 
stock on  farms  are  included  in  the  analyses. 

The  significance  of  Table  7 is  in  the  lack  of  relationship  be- 
tween size  of  farm  and  number  of  acres  of  crop  land,  and  that  of  crop  land 
to  cleared  land.  A relatively  small  per  cent  of  the  land  in  farms  is 
cropped.  Apparently,  size  of  farm  has  but  little  to  do  with  the  number  of 
acres  of  crops.  Pasture  is  not  included  vath  crop  acres. 

The  distribution  of  cropped  acres  per  farm  is  shov/n  in  Table  8. 
The  percentage  of  cleared  land  cropped  is  even  more  significant  in  the 
light  of  the  actual  number  of  acres  devoted  to  crop  production.  Only  16.7 
acres  per  farm  produce  crops,  but  this  ranges  in  different  areas  from  11  to 
48  acres.  Plank  Road,  the  best  farming  area  of  the  County,  has  only  three 
farms.  Hay  is  the  most  important  crop,  comprising  12  of  the  16  acres  per 
farm.  Corn,  including  both  grain  and  silage,  is  the  next  most  important 
crop;  silage  is  the  more  important  since  grain  does  not  always  mature. 

These  figures  are  for  the  crop  year  1936  ^ an  average  crop  year,  since 
precipitation  and  temperature  were  normal.  Corn,  hay,  wheat,  oats  and 
potatoes  v/ere  the  only  crops  of  such  amount  as  to  be  listed. 
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- TABLE  8 


AVERAGE  acreage  OF  VARIOUS  CROPS  PER  FAR:^  REPORTING  IN  CAilERON  COUNTY  - BY  F.‘JU0I^:G  ARII-^5  - 1 


Farming 

Area 

Total 

Crops 

Corn 

For  Crain 

Corn 

Silage 

All 

Hay  Crops 

Wneat 

Oats 

Pota 

:oes 

Ave . 
Acres 
per 
Farm 

Number 

Farms 

Report- 

ing 

Ave . 

Acres 

per 

Farm 

Number 

Farms 

Report- 

ing 

Ave  . 

Acres 

per 

Farm 

Number 

Farms 

Report- 

ing 

Ave. 

Acres 

per 

Farm 

!Iumber 

Farms 

Report- 

ing 

Ave. 

Acres 

per 

Farm 

Number 

Farms 

Report- 

i"s 

Ave. 

fvcres 

per 

Farm 

'’umcer 

Farms 

Report- 

i-^‘6 

Ave . 

wcres 

per 

Farm 

^iur.ber 

Fa  n.'S 
Repcr*  - 
in 

Shippen  Twp. 

19.4 

40 

1.7 

25 

6.4 

5 

14.4 

37 

2.0 

1 

4.3 

24 

1.1 

32 

4 i:ile  & Sizer 

11.1 

10 

0.6 

5 

4.0 

1 

7.2 

10 

- 

- 

2.7 

6 

0.8 

c 

Plank  Road 

48.3 

3 

- 

- 

6.3 

3 

34.6 

3 

- 

- 

10.0 

2 

2.C 

i 

Lockwood 

14.4 

7 

1.8 

4 

9.0 

1 

11.5 

6 

- 

- 

6.5 

2 

0.7 

4 

West  Creek 

11.1 

7 

l.O 

6 

- 

- 

8.3 

n 

2.0 

1 

0.6 

5 

0.9 

7 

Morehill  Road 

26.2 

13 

2.6 

10 

- 

- 

21.1 

11 

- 

- 

5.4 

9 

1.5 

12 

Portage  Twp. 

15.6 

5 

1.0 

1 

10.0 

1 

10.4 

5 

- 

- 

6.5 

2 

0.7 

4 

Lumber  Twp. 

10.1 

12 

1.6 

6 

- 

- 

9.6 

9 

1.0 

1 

3.0 

3 

0.9 

7 

Grove  Twp. 

10. c 

15 

2.2 

9 

- 

- 

8.5 

9 

1.0 

1 

3.5 

4 

0.7 

11 

Gibson  Twp. 

22.7 

10 

6.0 

7 

- 

- 

1 13.7 

10 

2.0 

\ 

4.4 

5 

0.9 

10 

Cameron  County 

16.7 

62 

2.4 

50 

7.6 

6 

12.7 

70 

1.5 

4 

4.2 

30 

0.9 

c4 

Source:  Field  Investigations. 


- TABLE  9 - 


AVERAGE  WVBSF.  OF  LIVESTOCK  AM)  a’/EEaGE 
IK  CA^vERCN  COUNTY  - BY 


TOTAL  A-NItiAL  UNITS  PER  FA?.V  FZPORTING 
Farming  AREiiS  - 1936 


iiilk  Cows 

Young  Stock 
and  Bulls 

1 

Hogs 

Sheep 

Poultry 

Horses 
and/or  Mules 

Total 

Animal  Units 

Farming 

Area 

Ave . 

Per 

Farm 

Number 

Farms 

Report- 

ing 

Ave . 

Per 

Farm 

Number 

Farms 

Report- 

ing 

Ave . 

Per 

Farm 

Number 

Farms 

Report- 

ing 

Ave . 

Per 

Farm 

L'umber 

Farms 

Report- 

ing 

Ave . 

Per 

Farm 

Number 

Farms 

Report- 

ing 

Ave . 

Per 

Farm 

Number 

Farms 

Report- 

ing 

Ave . 

Per 

Farm 

Number 

Farms 

Report- 

ing 

Shippen  Twp. 

4.1 

41 

3.5 

25 

2.3 

29 

55.6 

4 

102.4 

37 

2.0 

25 

8.0 

42 

4 Mile  & Sizer 

3.1 

10 

2.0 

7 

1.9 

8 

- 

- 

63.4 

10 

2.0 

4 

5.9 

10 

Plank  Road 

15.3 

3 

11.0 

3 

2.0 

2 

- 

- 

67.3 

3 

2.3 

3 

24.2 

3 

Lockwood 

4.9 

7 

3.8 

4 

3.3 

6 

4.0 

1 

76.3 

7 

2.7 

3 

7.4 

6 

West  Creek 

1.6 

8 

2.5 

2 

1.5 

4 

- 

- 

246.1 

*6 

1.4 

5 

4.9 

6 

Morehill  Road 

3.3 

13 

2.2 

9 

2.5 

9 

73.0 

3 

83.8 

11 

2.0 

10 

8.8 

13 

Portage  Twp. 

2.6 

6 

4.0 

1 

3.0 

2 

- 

- 

50.0 

5 

2.0 

1 

3.3 

7 

Lumber  Twp. 

2.3 

12 

1.9 

9 

2.8 

7 

12.0 

1 

59.9 

12 

1.6 

5 

4.1 

13 

Grove  Twp. 

2.5 

11 

2.5 

6 

3.0 

6 

- 

- 

54.5 

10 

1.6 

5 

4.3 

12 

Gibson  Twp. 

4.8 

11 

2.0 

7 

2.9 

10 

27.5 

2 

60.0 

10 

1.9 

10 

6.1 

11 

Cameron  County 

3*6 

81 

~.'S 

48 

2.6 

54 

41.4 

7 

79.7 

74 

1.9 

46 

6.5 

85 

♦ Includes  one  specialized  poultry  farm 
Source:  Field  Investigations. 
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Livestock  Distribution 

Table  9 presents  the  distribution  per  farm  of  the  numbers  of 
livestock  and  the  total  animal  units*.  Milk  cows  are  the  most  important 
kind  of  livestock  kept.  The  average  herd  is  less  than  4 cows  per  fsurm, 
but  the  range  is  from  1 to  22  cows.  In  general,  the  farms  closer  to  the 
local  markets  of  Emporium,  Priftwood,  and  Sinnemalioning  have  more  cows  per 
farm  than  do  those  located  at  greater  distances  from  the  local  markets. 
Only  two  farms  kept  beef  cattle.  Hogs  are  raised  only  for  family  con- 
sumption. Nearly  every  farm  keeps  a flock  of  chickens,  but  not  over  half 
of  these  flocks  are  kept  for  other  than  family  use.  There  is  only  one 
specialized  poultry  farm  in  the  County.  Seven  farms  keep  sheep,  but  the 
number  per  farm  is  small. 

Marketing  Practices 

Very  little  farm  produce  is  marketed  outside  the  County.  Three 
farms  reported  milk  sales  (totaling  approximately  $160,  per  year)  to  Buf- 
falo. All  the  potatoes  are  sold  locally,  to  stores,  to  dealers  at  the 
farm,  to  neighbors,  or  are  peddled  in  Emporium  and  Driftwood.  Two  Farmers 
reported  the  sale  of  lambs  to  Buffalo,  and  one  shipped  eggs  outside  the 
County.  The  exact  amount  of  such  sales  is  not  known,  but  the  total  value 
is  small.  Bnporium  and  Driftwood  constitute  the  principal  market. 

An  estimate  obtained  by  contacting  stores  and  milk  distributors 

indicates  that  over  TOO  quarts  of  milk  are  brought  into  the  County  daily. 

This  would  amount  to  over  $15,000  per  year.  Nearly  1,000  gallons  of 

cream  and  130,000  pounds  of  butter  are  also  purchased  from  outside  the 

* One  Milk  cow,  one  beef  cow,  one  bull,  2 heifers,  5 hogs,  7 sheep,  14 
lambs,  1 horse,  or  100  hens  equals  1 animal  unit 5 thus  an  animal  unit 
is  used  only  as  a convenient  coranon-denominator  for  all  livestock. 
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County  yearly.  These  figures  are  not  staggering,  but  do  show  that  the 
County  does  not  produce  enough  for  its  own  needs.  However,  if  there  were 
two  more  producers  with  the  same  volume  of  business  as  the  largest 
present  producer  (20  cov;  herd),  the  local  milk  market  would  be  over-sup- 
plied. A number  of  producers  have  gone  out  of  business  just  recently, 
because  of  the  increasing  health  regulations,  variability  of  the  local 
market,  and  competition  from  other  areas.  Previously,  more  than  enough 
milk  was  produced  for  local  needs.  Local  demand  has  increased  witliin  the 
past  two  years  because  there  are  nov;  four  C.C.C.  Camps,  requiring  200 
quarts  of  milk  per  day,  but  farmers  cannot  rely  upon  so  indefinite  a market. 

A further  indication  that  farmers  are  not  supplying  the  local 
market  is  shown  by  the  fact  that  approximately  5OO  tons  of  grain  cow  feed, 
200  tons  of  scratch  grain,  and  100  tons  of  mash  were  purchased  outside  the 
County  last  year.  This  is  an  average  of  approximately  $00  pounds  per  ani- 
mal unit.  The  total  value  amounts  to  over  ^30^000  a year.  Again  that 
amount  is  not  staggering,  but  it  is  a cash  outlay  that  must  be  met  with  an 
income  from  some  source.  In  this  respect  it  is  to  be  remembered  that  it  is 
common  practice  in  many  parts  of  the  State  to  purchase  some  of  the  dairy 
and  chicken  feed.  The  character  of  Pennsylvania’s  agriculture  is  such 
that  many  regions  can  produce  roughage  to  support  a dairy  industry  which 
requires  more  concentrates  than  can  be  produced.  Therefore,  concentrates 
are  purchased  in  order  to  make  a larger  dairy  industry  p'^ossible.  However, 
such  practice  has  more  effect  on  the  individual  in  an  area  like  Cameron 
than  on  the  producer  operating  in  a dSiiry  or  general  type  of  farming  area. 

The  local  market  for  vegetables  and  potatoes  is  quite  largely 
satisfied  from  other  areas.  Many  farmers  report  that  they  cannot  success- 
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- TABLE  10 


AVERAGE  INCOME  FRCM  VaRIOUS  SOURCES  PER  FaRM  REPORTING  aND  PEPCENThGE  DISTRIBUTIuM  OF  TOTaL  INCCME  BY  SOURCES 

IN  CAMERO:!  COUNTY  - BY  TOWNSHIPS  - 1936 


Earning 

Area 

Crops 

Livestock 

Milk 

and 

Milk 

Products 

Sggs 

Other 

Live- 

stock 

Products 

Lumber 

Team 

Labor 

off 

Farm 

Other 

Labor 

off 

Farm 

Hunters 

and 

Boarders 

Total 

Income 

Cash 

Farm 

Income 

Income 

1 No.  Farms  Reportin,-', 

Income 

|no.  Farms  Reporting 

Income 

tl) 

C 

'H 

V 

L. 

0 
0. 

4) 

Ct 

in 

1 

0 

Income 

tiO 

c 

•H 

+> 

U 

a. 

cc 

m 

F: 

U 

ei 

a. 

0 

2 

Income 

1 No . Farms  Reportine 

Income 

c 

•<- 

u 

0 

a 

o> 

a: 

in 

e 

ai 

tc 

0 

2 

Income 

Ul 

c 

■H 

U 

0 

a> 

ai 

1 
£ 

0 

Income 

No.  Farms  Reporting  | 

Income 

No . Farnis  Reporting  1 

Income 

No.  Farms  Reporting  j 

Ave.  Per  Farra 

No.  Fanns  Reporting 

E 

u 

0) 

cu 

o 

> 

< 

Per  Cent  of  Total* 

Ave.  Per  Farm 

Per  Gent  of  Total* 

Ave.  Per  Farm 

Per  Cent  of  Total* 

Ave.  Per  Farm 

Per  Cent  of  Total* 

Ave.  Per  Farm 

Per  Cent  of  Total*, 

a 

L. 

Ci 

<ii 

a. 

a; 

> 

< 

Per  Gent  of  Total* 

C 

d 

u< 

u 

0. 

> 

< 

Per  Cent  of  Total* 

E 

£ 

> 

< 

1 

Per  Cent  of  Total*j 

Ave.  Per  Farm 

Per  Cent  of  Total* 

E 

a. 

L. 

0, 

0 

> 

< 

Per  Cent  of  Total* 

Shippen  Twp. 

$131 

2.6 

14 

$214 

6.8 

22 

$3513 

55.3 

11 

$476 

8.2 

12 

$331 

3.3 

7 

$215 

0.3 

1 

$620 

21.6 

25 

$450 

1.9 

i 

[2068 

100.0 

34 

$1844 

29 

Portage  Two. 

. 5° 

1.2 

1 

45 

3.2 

3 

1464 

34.2 

1 

15 

0.3 

1 

873 

61.1 

3 

612 

ICO.O 

7 

416 

4 

Lumber  Twp. 

90 

4.7 

5 

38 

2.6 

7 

365 

3.8 

1 

46 

1.4 

3 

102 

2.2 

2 

163 

6.8 

3 

549 

74.9 

13 

420 

4.4 

1 

661 

ICO.O 

14 

247 

8 

Grove  Twp. 

38 

1.4 

2 

54 

7.1 

7 

40 

1.5 

2 

130 

2.4 

1 

388 

87.1 

12 

25 

0.5 

1 

412 

100.0 

13 

95 

7 

Gibson  Twp. 

191 

5.8 

4 

64 

3.7 

6 

1343 

49.2 

5 

36 

0.6 

2 

82 

1.2 

2 

15 

0.1 

1 

127 

2.8 

3 

689 

30.3 

6 

223 

6.5 

4 

1515 

100.0 

9 

1077 

6 

Cameron  County 

123 

3.1 

26 

133 

5.9 

45 

2364 

46.0 

20 

321 

5.9 

19 

244 

2.6 

11 

115 

0.2 

2 

155 

0.9 

6 

577 

32.8 

59 

296 

2.6 

9 

1339 

100.0 

77 

1166 

56 

♦ Percentage  distribution  of  the  total  income  >uas  computed  by  using  the  total  income  (average  per  farm  X number  of  farms  reporting)  from  each  source 

for  each  earninr  area. 


Note:  Data  is  not  shown  by  <j-ea  in  Shippen  Township  for  number  reporting  is  so  small  that  to  do  so  would  be  a violation  of  confidence  promised  when 
the  information  was  obtained. 

fxilly  compete  with  other  portions  of  the  State  in  the  production  of  these 
and  other  products  for  the  local  or  for  an  outside  market. 


Family  Income  and  Expenditures 

Table  10  shov/s  the  distribution  of  income  from  various  sources. 
Note  that  more  farms  reported  income  from  non-farm  labor  than  from  any 

- TABLE  11  - 

AVERAGE  CASH  EXPEimiTURES  FOR  VARIOUS  ITEHS  PER  FARM  REPORTING  IN  CAMERON  COUNTY  - BY  FARMING  AREAS  - 1936 


Equip. 

Bldgs. 

Ferti- 

Live- 

Total 

Hired 

Pur- 

and 

Insur- 

lizer 

stock 

Miscel- 

Farm 

Labor 

chases 

Bldg. 

ance 

and 

Pur- 

laneous 

Cash 

and 

Reoair 

bO 

bO 

bO 

hO 

bO 

bO 

bO 

E 

E 

E 

-p 

B 

u 

+» 

E 

■P 

g 

•p 

E 

+> 

a. 

E 

-P 

0. 

E 

-P 

a 

E 

+» 

Q. 

nS 

QC 

3] 

at 

a: 

0} 

cc 

cc 

<d 

ArpR 

bfa 

b. 

b. 

b. 

b. 

bx 

b. 

m 

b. 

b. 

<r> 

U 

a> 

i 

t« 

0 

E 

b 

0 

E 

U 

a> 

1 

U 

a> 

E 

b 

® 

E 

U 

® 

E 

b 

E 

b 

e 

b 

s. 

lE 

O. 

Ck. 

O. 

b. 

O. 

£<• 

u. 

b. 

b. 

b. 

f, 

b. 

b< 

(*4 

U* 

0 

• 

<D 

• 

0 

Q> 

• 

0 

• 

• 

<u 

a> 

<U 

9 

< 

z 

■< 

z 

■t 

Z 

Z 

Z 

< 

Z 

< 

z 

5 

Z 

<< 

z 

z 

Shippen  Twp. 

$238 

11 

$104 

16 

$ 62 

16 

$19 

19 

$25 

20 

$ 461 

24 

$39 

16 

$ 93 

14 

$379 

14 

$ 444 

28 

4 Mile  d Sizer 

148 

4 

43 

3 

63 

5 

23 

6 

24 

5 

2B2 

6 

49 

4 

38 

7 

34 

4 

494 

8 

Plank  Road 

287 

3 

27 

3 

88 

2 

34 

2 

47 

3 

1058 

3 

68 

3 

15 

1 

650 

3 

2634 

3 

Lockwood 

540 

2 

1235 

1 

25 

1 

4 

1 

33 

2 

509 

4 

41 

2 

253 

4 

723 

3 

1284 

6 

West  Creek 

- 

- 

5 

1 

25 

2 

15 

2 

10 

2 

1175 

2 

15 

1 

- 

- 

50 

1 

1260 

2 

Morehill  Road 

43 

2 

27 

8 

70 

6 

16 

8 

19 

8 

203 

9 

22 

6 

7 

2 

134 

3 

374 

9 

Portage  Twp, 

38 

2 

70 

1 

- 

- 

75 

1 

30 

1 

75 

2 

45 

1 

6 

2 

- 

- 

230 

2 

Lumber  Twp. 

10 

1 

19 

3 

24 

3 

10 

1 

16 

4 

103 

6 

26 

1 

68 

5 

5 

2 

172 

7 

Grove  Twp. 

15 

3 

9 

4 

34 

4 

6 

1 

24 

5 

80 

5 

15 

3 

29 

3 

25 

5 

100 

10 

Gibson  Twp. 

78 

3 

58 

6 

117 

5 

24 

4 

37 

6 

267 

6 

63 

5 

125 

5 

19 

4 

512 

8 

Cameron  County 

149 

20 

72 

30 

64 

28 

21 

26 

26  36 

322 

43 

41 

26 

82 

29 

221 

25 

566 

55 

* Includes  Milk  purchases*  threshing*  silo  filling*  milk  hauling*  machinery  hired*  etc. 
Source:  Field  Investigations. 
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source  on  the  farm.  Milk  and  its  products  constituted  the  m.^jor  source  of 
farm  income.  The  average  milk  and  milk  product  sales  per  farm  appear  to 
be  very  high,  but  i.t  is  to  be  remembered  that  vi/ithin  this  small  group  are 
a few  cases  with  incomes  much  above  the  County’s  average.  Very  fev/  crops 
are  sold.  The  main  cash  crop  is  potatoes.  The  chief  significance  of  these 
data  is  in  the  relatively  small  amounts  per  farm  from  the  various  sources. 
The  discrepancy  between  number  of  farms  reporting  total  income  and  nimiber 
reporting  cash  farm  income  is  to  be  explained  by  the  manner  in  which  the 
averages  were  calculated  (per  farm  average  for  farms  reporting)  and  also 
the  fact  that  non-farm  incomes  were  reported  in  some  instances  in  which 
there  were  no  farm  incomes. 

The  percentage  distribution  of  income  from  various  sources  (Table 
10)  bears  out  the  statements  made  previously  that  dairying  is  the  main  farm 
enterprise.  There  is  a single  instance  of  a fc.rraing  area  in  Shippen  To'wn- 
ship  in  which  eggs  are  over  40  per  cent  of  the  income,  but  this  is  accounted 
for  by  the  presence  of  one  specialized  poultry  farm.  Labor  off  the  farm 
accounts  for  a third  of  the  family  income  for  the  County  as  a whole,  but  in 
some  parts,  over  85  per  cent  of  the  income  comes  from  non-farm  sources. 

Table  11  shov\fs  the  average  cash  expenditures  per  farm  reporting 
various  farm  expenses.  Feed  is  the  largest  single  item  of  expense,  which 
adds  emphasis  to  the  statements  made  about  the  amount  of  feed  purchased  by 
farmers.  Most  of  this  feed  is  used  for  dairy  cattle  and  for  poultry. 

Labor  is  the  next  most  important  item  of  expense,  since  dairying,  which 
naturally  requires  a great  amount  of  labor,  is  the  most  important  farm 
enterprise.  The  other  expenses  are  not  of  major  significance  except  that 
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fertilizer  and  lime  amounts  to  but  little  per  farm,  yet  the  operators  re- 
port that  little  can  be  grown  without  the  application  of  lime  and  fertilizer. 
Gash  income,  expenditures  and  non-farm  income  are  shown  for  50 
farms  in  Table  12.  The  significance  of  these  figures  is  in  the  large  num- 
ber of  low  or  minus  farm  incomes.  Farmers  were  either  forced  to  outside 
work,  or  possibly  the  work  off  the  farm  constituted  the  major  interest  and 
farming  was  only  incidental  to  help  cut  dovm  the  cost  of  living.  Some 
families  sacrificed  in  standard  of  living.  These  are  in  the  best  farms  of 
the  County,  but  only  11  of  them  had  a cash  income  from  farming  of  $1,000 
or  over,  and  only  6 had  an  income  larger  than  $2,000.  On  30  of  the  farms 
listed  in  Table  12  the  non-farm  income  equals  or  exceeds  the  balance  left 
when  expenses  are  subtracted  from  receipts,  and  in  most  of  the  remaining 
cases  the  non-farm  income  is  a major  contribution  to  the  family  living. 

Labor  incomes  for  26  of  the  farms  of  the  County  are  shown  in 
Table  13,  Only  13  farms  had  labor  incomes  of  over  $1,000  even  when  non- 
farm income  is  included,  but  only  8 farms  had  labor  incomes  of  $1,000  or 
over  v;?hen  non-farm  income  is  excluded. 

Labor  income  is  the  amount  the  individual  has  in  return  for  his 
labor.  It  is  the  balance  left  when  all  farm  expenses  are  paid  and  allowance 
is  made  for  change  in  inventory  and  interest  on  investment.  These  figures 
are  not  complete  cost  analyses,  and  are  not  strictly  correct  from  a purely 
farm  management  point  of  view,  because  the  type  of  field  schedule  used  was 
not  designed  to  obtain  the  data  necessary  for  scientific  labor  income  cal- 
culations, However,  they  are  accurate  enough  to  serve  the  purpose  of  show- 
ing the  general  rcinge  of  labor  incomes  on  the  best  farms  in  the  County, 
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“ TABLE  12  - 


CASH  INCOiiffiS  AND  CASH  EXPENDITURES  ON  50 
SELECTED  CAMERON  COUNTY  FARMS  - 1936 


Cash 

Cash 

Cash 

Cash 

Recei pts 

Cash 

Cash 

Receipts 

Farm 

Farra 

Fara' 

Less 

Non-Farm 

Farm 

Farm 

Farm 

Less 

Non-Fan 

No. 

Receipts 

Expense 

Cash 

income 

No. 

Receipts 

Expense 

C ■)  sn 

Income 

iPx, J3n.se 

Expense 

1 

$ 47 

* 470 

V-  432 

$1,825 

26 

1 — I 

6 31 

i"  166 

$1,200 

2 

5,051 

2. 7 66 

7 ^ 

c. 

- 

27 

71 

106 

- jj 

1,795 

3 

151 

25:^ 

- 1C2 

480 

28 

731 

^10 

- 179 

300 

4 

5,278 

2,145 

3,133 

200 

29 

4,073 

1,^80 

2,693 

400 

5 

45 

507 

- 462 

896 

30 

172 

339 

- 2i7 

150 

6 

106 

286 

- 180 

• 

31 

332 

- 332 

1,715 

7 

906 

420 

486 

700 

32 

2,912 

687 

2,225 

560 

8 

25 

17  0 

- 145 

boo 

-n 

JO 

120 

297 

- 177 

165 

9 

2,792 

1,520 

1,272 

- 

34 

49j 

nr  :■ 

j 

290 

130 

10 

410 

195 

215 

95 

35 

250 

103 

150 

200 

11 

865 

855 

30 

1,485 

36 

1 OC 

418 

- 223 

340 

12 

1,015 

709 

306 

100 

37 

209 

11.3 

99 

680 

13 

1,506 

375 

1,133 

425 

38 

100 

] 62 

- 62 

720 

14 

316 

115 

201 

620 

39 

135 

2O0 

- 73 

400 

15 

674 

480 

194 

- 

40 

- 

110 

- 100 

1,000 

16 

580 

291 

269 

441 

41 

20 

- 20 

* 

17 

11,826 

6,119 

5,707 

- 

42 

143 

214 

- 71 

205 

18 

1,556 

14=^ 

1,413 

675 

43 

251 

100 

151 

240 

19 

313 

398 

- 85 

200 

44 

24 

64 

- 40 

550 

20 

2,423 

916 

1,507 

48 

45 

- 

77 

- 77 

360 

21 

50 

252 

- 202 

1,160 

46 

35 

35 

- 

- 

22 

455 

23b 

223 

540 

47 

125 

265 

- 140 

no 

0 

23 

20 

128 

- 108 

80 

48 

- 

103 

- 103 

50 

24 

14,896 

9,045 

.'^,851 

- 

49 

1,480 

382 

1,09a 

- 

25 

. 

ic: 

- ]00 

960 

50 

78 

- 78 

•• 

Sources  Field  Investigations 
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- TABLE  13  - 


LABOR  INCOME  AND  RELATED  DATA  ON  26  CAMERON  COUInTTY  FARMS  - 1936 


Farm 

No. 

Non-Farm 

Income 

Gross 
' Cash 

Family 
Receipts 

Cash 

Farm 

Expense 

Change 

in 

Inventory 

Interest 

on 

Investment 

Labor 

Income 

1 

$ 200 

$ 513 

$ 398 

$105 

$143 

$ 77 

2 

540 

995 

238 

- 30 

170 

557 

3 

675 

2,233 

145 

-355 

210 

1,523 

4 

1,465 

2,370 

855 

103 

136 

1,492 

5 

700 

1,606 

420 

-716 

276 

194 

6 

95 

505 

195 

-135 

92 

83 

7 

100 

1,115 

709 

- 15 

99 

292 

8 

620 

936 

115 

40 

180 

561 

9 

441 

1,021 

291 

- 65 

89 

576 

10 

1,715 

1,715 

332 

75 

2&4 

1,174 

11 

580 

3,492 

687 

-260 

200 

2,345 

12 

1,795 

1, 866 

106 

65 

102 

1,723 

13 

150 

322 

389 

-170 

117 

-354 

14 

300 

1,031 

910 

-240 

309 

-428 

15 

130 

623 

203 

- 60 

156 

204 

16 

425 

1,933 

375 

108 

1,450 

17 

200 

5,478 

2,145 

-270 

192 

2,871 

18 

- 

11,826 

6,119 

-355 

320 

5,032 

19 

- 

5,051 

2,768 

-335 

572 

1,376 

20 

48 

2,471 

916 

-160 

338 

1,057 

21 

896 

941 

507 

-105 

168 

161 

22 

- 

2,792 

1,520 

- 95 

362 

815 

23 

1,825 

1,872 

479 

20 

115 

1,298 

24 

- 

14,896 

9,045 

422 

660 

5,613 

25 

- 

1,480 

382 

- 20 

316 

762 

26 

400 

4,478 

1,380 

240 

387 

2,951 

Source;  Field  Investigations 
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If  the  non-farm  incomes  are'  subtracted  from  the  labor  irvcooea 
(see  first  and  last  columns  - Table  13)  then  only  4 farms  have  farm  labor 
incomes  of  $2,000  or  over,  4 have  between  $1,000  and  $2,000,  3 have  between 
$500  and  $1,000,  5 have  between  $1.00  and  $500.00,  and  10  are  minus  figures. 
Thus,  roughly  one  in  every  15  of  the  farms  visited  furnishes  the  operator  a 
farm  labor  income  of  more  than  $500.  per  year.  This  indicates  an  important 
relationship  betv/een  farm  and  non-farm  income.  The  development  of  part- 
time  farms  has-  been  a natural  and  a practical  step.  Natural  physical  handi- 
caps harve  prevented  wide-spread  development  of  commercial  farming.  In  many 
instances  the,  individual  has  found  it  to  his  advantage  to. accept  work  off 
the  famr  rather  than -to -expend  the  same  or  more  energy  in  the  production 
-processes 'bn  his  own  farm.  Part-time  farming  will  continue  to  characterize 
Cameron  County  agriculture.  As  time  goes  on  there  will  again  be  opportunity 
for  work  in  the  forests.  The  combination  of  farm  and  forest  work  offers 
possibilities  deserving  careful  examination.  It  is  not  expected  that  the 
number  of  farms  will  increase,  for  the  amount  of  lucrative  non-farm  employ- 
ment has  definite  limits,  but  more  of  the  existing  farms  will  no  doubt  be 
operated  on  a part-time  basis.  Forestry  is  particularly  advantageous  in 
tj^is  respect  for  the  seasons  of  work  do  not  seriously  interfere  with  agri- 
cultural occupations. 

Some  of  the  d ata  in  the  previous  tables  might  be  interpreted  to 
meaji  that  agricultural  production  is  profitable.  Some  of  the  farms  and  some 
of  the  areas  have  quite  high  incomes.  However,  in  most  cases  the  high  in- 
come is  associated  with  favorable  location  with  respect  to  market,  or  with 
the  combination  of  the  farm  with  an  outside  enterprise  such  as  a retail  milk 
delivery  route.  It  is  to  be  emphasized  that  these  data  are  taken  from  the 
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Lund  Use 


better  farms  of  the  County,  In  general,  high  incomes  from  farming  are  the 
exception  rather  than  the  rule.  Natural  physical  factors  and  the  capacity 
of  the  local  markets  are  unfavorable  to  the  development  of  a large  number 
of  good  farms.  The  area  apparently  cannot  compete  with  those  more  favor- 
ably endowed  with  natural  resources  in  the  production  for  other  markets. 

Other  Measures  of  Farm  Capacity 

Another  measure  of  farm  capacity  is  that  of  productive  man  work 
units,  A productive  man  work  unit  is  defined  as  the  equivalent  of  a 10 
hour  day  of  average  productive  labor  in  caring  for  crops  or  livestock.  For 
example,  it  takes  approximately  10  hours  per  year  to  take  care  of  an  acre 
of  hay,  and  that  would  be  one  productive  man  v/ork  unit  — or,  it  takes 
about  18  ten  hour  days  to  care  for  a dairy  cow  for  a year,  so  caring  for  a 
cow  amounts  to  18  productive  man  work  units  per  year.  All  the  jobs  on  the 
farm  are  measured  in  terms  of  these  standards.  Productive  man  work  units 
are  in  essence  a common-denominator  of  effort  expended  in  a variety  of  jobs 
Studies  in  Centre  County  indicate  that  on  the  average,  at  least  200  units 
must  be  expended  before  a positive  labor  income  is  obtained* 

Table  14  shows  the  average  productive  man  work  units  per  farm  for 
the  Cameron  County  farms  from  )Ahich  records  were  obtained.  The  average  for 
91  farms  is  only  136  per  farm;  this  indicates  that  not  a great  deal  of  farm 
ing  activity  is  carried  on.  Only  two  of  the  local  areas  average  more  than 
200  unite  per  farm;  in  one  of  these  there  are  just  three,  and  in  the  other 
there  are  only  eleven  farms.  One  farm,  when  operated  intensively,  has  a 
tendency  to  pull  up  the  average  for  the  area;  that  is  the  case  in  Gibson 
Township,  Figure  V shov/s  the  distribution  of  productive  man  work  units 
per  farm  throughout  the  County,  Such  a figure  presents  a true  situation 
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better  than  does  the  Table.  Shippen  Township  leads  in  farming  activity, 
but  the  amount  of  that  activity  is  small  per  farm. 

Agricultural  Debt 

A relatively  small  amount  of  long  term  indebtedness  exists  in  the 
County.  The  Federal  Land  Bank  is  the  main  source  of  credit.  Exact  fig- 
ures on  the  total  amount  of  debt  cannot  be  given  for  it  is  impossible  to 
determine  how  much  of  the  debt  contracted  years  ago  has  been  amortized. 

No  land  bank  loans  have  been  made  since  1'728  5 and  the  County  records  show 
only  one  Land  Bank  Commissioner  loan  1,1933)  » 

The  farms  visited  were  found  to  have  a total  of  approximately 
3,700  acres  mortgaged  to  the  amount  of  ip33>OOC  which  is  an  average  of 
approximately  $9*00  per  mortgaged  acre  . The  1935  Census  gives  the  average 
value  of  land  and  buildings  as  ^15.00  per  acre  of  farm  land  for  the  County 
as  a whole.  Thus  it  appears  that  the  ratio  of  debt  to  value  is  high,  but 
it  is  to  be  remembered  that  most  of  these  loans  were  made  when  land  values 
were  higher. 

Nor  is  there  a great  amount  of  short  term  agricultural  credit. 

Mo  data  were  obtained  on  the  amount  of  short  term  credit  supplied  by  local 
banks,  stores,  machine  companies,  etc.,  but  the  loans  made  by  the  Federal 
government  the  past  three  years  are  listed  as  follows: 


Kind 

1934 

1935 

1936 

Production  Credit 

- 

31,500 

$575. 

Crop  Feed  Loans 

- 

- 

250. 

Seed  Loans 

75. 

150 

300. 

Rehabilitation  Loans 

- 

— 

350. 
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Definite  conclusions  as  to  the  agricultural  debt  situation  can- 
not be  given  here.  Neither  the  total  amount  of  debt  nor  the  repayment 
record  is  known.  The  problem  appears  to  be  two-fold;  the  individual  has 
difficulty  in  obtaining  credit,  and  also  in  carrying  the  burden  of  the  debt, 

RECREATIONAL  LAND  USE 

The  statement  has  been  made  previously  that  the  State  nov/  ov/ns 
over  half  the  land  area  of  the  County,  The  State  lands,  by  and  large,  are 
devoted  to  the  use  to  .which  they  are  best  adapted  --  forestry,  wild  life 
propagation,  and  recreation,  at  present  there  is  a conflict  between  these 
interests  and  the  interests  of  the  persons  who  are  trying  to  make  a living 
from  agriculture.  The  State  fosters  and  protects  the  deer,  and  the  deer  are 
doing  much  damage  to  the  crops.  In  fact,  that  reason,  more  than  any  other, 
is  given  by  residents  as  the  explanation  of  why  no  more  agriculture  is 
attempted,  V/ith  so  much  State  land  the  deer  are  doubly  secure.  No  reim- 
bursement is  offered  the  individual  for  damage  done  him  by  these  publicly 
protected  animals,  V/ere  reimbursement  given  for  such  dajBage,  no  doubt  some 
individuals  would  take  advantage  of  the  opportunity  and  make  unwarranted 
claims , 

Y/hen  crops  are  planted  close  to  the  forest  from  which  the  deer 
come  to  feed,  damage  is  sure  to  result.  More  care  might  be  exercised  in 
the  selection  of  fields  cropped.  Possibly  some  of  the  damage  could  be 
overcome  if  the  State  would  follow;  an  active  policy  of  seeding  dovm  more 
of  the  open  spaces  and  abandoned  farms  ana  thus  providing  a more  abundant 
food  supply.  That  policy  is  needed  from  a wild  life  protection-propagation 
point  of  view,  but  it  would  run  up  against  limitations  if  put  in  force  to 
curb  the  present  evil.  After  the  lapse  of  only  a few  years  the  number  of 
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deer  would  increase  so  that  there  W5uld  still  be  damage  to  crops.  However, 
the  Game  Commission  policy  of  controlling  animal  numbers  will  alleviate  this 
difficulty, 

Hie  logical  solution  would  be  to  further  the  recreation,  forestry, 
and  game  protection  programs  by  devoting  more  land  to  these  uses.  The 
County  is  located  in  a recreational  district,  only  a few  hours  drive  from 
population  centers.  The  income  from  hunters  and  sportsmen  is  of  major 
importance  to  many  of  the  inhabitants,  and  is  an  important  one  to  others. 
Much  more  could  be  made  of  this  feature  by  encouraging  the  building  of 
camp  sites  and  developing  the  recreation  facilities  as  much  as  possible. 

Any  other  solution  seemis  but  temporaryj  agriculture  is  declining  and  will 
apparently  continue  to  decline. 

The  State  is  facilitating  recreational  development  by  adding  to 
the  forests,  by  protecting  vidld  life,  and  by  leasing  desirable  camp  sites 
to  individuals  on  ten  year  contracts,  nt  present  there  are  approximately 
200  such  camps  and  there  are  numerous  others  located  on  privately  owned 
land, 

A State  Park  v/ith  camping  and  swimming  facilities  is  located  at 
Sizerville.  Three  auxiliary  gams  refuges  are  controlled  by  the  Game  Com- 
mission — a tract  of  privately  owned  land  in  Portage  Township  and  two 
State  owned  tracts  in  Gibson  and  Grove  Tovmships, 

The  County  is  noted  for  its  hunting  and  fishing.  It  is  estimated 
that  1,700  deer  were  killed  during  each  of  the  tv/o  past  seasons.  Over  200 
miles  of  trout  streams  also  do  much  to  attract  visitors.  Residents  cater 
to  the  demands  made  by  tourists,  hunters,  fisheraen,  and  other  vacationers, 
by  supplying  food  and  lodging.  Hard  roads  enter  the  County  from  three 
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directions  and  give  access  to  all  of  the  major  valleys.  Improved  dirx 
roads  give  sufficient  access  to  the  more  remote  areas.  The  attraction 
and  access  to  the  attraction  are  available.  It  but  reraaiiis  to  further 
develop  the  use  of  these  recreational  resources. 

The  further  development  of  these  resources  would  encourage 
summer-long  recreation  residence.  At  present  the  people  of  the  County  do 
cater  to  the  sportsmen  interested  in  hunting  and  fishing,  but  the  season 
for  each  is  relatively  short.  More  attention  could  well  be  devoted  to 
increasing  the  length  of  time  that  other  visitors  spend  in  the  area.  The 
County  has  many  sites  that  vv'ould  make  excellent  locations  for  summer 
homes.  The  advantages  of  thus  lengthening  the  period  and  increasing  the 
number  of  vacationers  are  many.  It  is  true  that  the  v/ater  resources  would 
need  further  development  to  encourage  longer  residence,  but  such  action 
would  add  much  to  the  recreational  facilities  of  the  County. 

SUMMARY 

Each  measure  of  the  amount  and  distribution  of  agriculture  in 
Cameron  County  points  to  the  same  conclusions.  Farms  are  few,  and  only  a 
limited  number  of  them  are  offering  the  occupants  comfortable  livings. 

Land  in  the  County  can  support  farmers,  but  in  most  cases  only  oy  an 
almost  prohibitive  expenditure  of  humaji  and  steal  resources.  Agri- 
culture is  not  the  use  to  which  the  lands,  particul:.rly  tlie  uplands,  are 
best  adapted.  Forestry  apparently  is  impossible  under  the  present  system 
of  taxation  and  harvest,  except  under  public  ownership.  Recreational  re- 
sources are  only  partially  developed. 

No  doubt  farm  management  practice  could  be  improved  on  individual 
farms,  and  there  is  also  no  doubt  that  with  sufficient  capital  and  by  the 
expenditure  of  unlimited  amounts  of  labor  the  individual  can  make  a 
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living  — but  at  what  a cost  in  human  effort'.  The  individual  would  profit 
by  acquiring  a higher  quality  land  located  elsewhere  and  to  it  devote  less 
in  capital  and  labor  to  obtain  the  same  or  a higher  return.  There  are 
also  certain  possibilities  in  part-time  farming,  if  employment  can  be 
assured  and  if  the  location  factor  is  adequately  controlled.  These, 
however,  do  not  answer  the  question  of  #iat  can  be  done  to  benefit  those 
who  by  themselves  cannot  make  such  shifts. 

The  land  use  problems  of  Cameron  County  are  a result  of  the 
following  conditions; 

(1)  Unfavorable  climatic  and  topographic  characteristics. 

(2)  Agricultural  use  of  land  better  adapted  to  forestry 
and  recreation. 

(3)  Isolation  of  farms  by  continuous  land  abandonment . 

(4)  Presence  of  idle  land. 

(5)  Too  slow  a development  of  recreational  resources. 

(6)  Conflict  of  the  State  policy  of  game  protection  with 
the  individual  policy  of  use  of  land  for  crop  product- 
ion. 

(7)  Erosion  and  flood  damiage  (increased  by  1,  2,  3>  and  4). 

(8)  Volume  of  business  on  many  farms  too  small  to  con- 
stitute an  economic  unit. 

(9)  Uncertainties  in  the  local  market. 

(10)  Failure  of  individuals  to  adopt  the  best  farm  manage- 
ment and  marketing  practices. 

These  conditions  are  in  most  instances  a statement  of  the  pro- 
blem itself,  and  each  describes  a situation  for  which  remedial  measures 
are  necessary. 
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The  following  analysis  of  the  school  system  is  concerned  pri- 
marily with  finance.  This  phase  of  the  study  was  conducted  for  the  pur- 
pose of  comparing  the  per  pupil  cost  of  education  in  the  various  school 
areas  of  the  County  and  the  effect  of  isolated  settlement  on  school 
costs.  A comp8.rison  of  the  sources  of  revenue,  together  with  a few 
pertinent  details  of  problems  affecting  particular  school  districts  and 
areas,  are  also  discussed  in  order  to  present  a clear  and  complete  anal- 
ysis of  the  problems. 

No  attempt  was  made  to  ascertain  the  relative  stanaard  of  edu- 
cation furnished  to  the  pupils  by  the  various  schools  of  the  County,  It 
may  be  safely  assumed,  ho.vever,  that  a multiple  room  school  v/ith  a teacher 
for  one  or  two  grades  offers  a more  desirable  standard  than  does  a one- 
teacher  one-room  school  housing  eight  grades. 

Many  of  the  data  were  obtained  from  the  school  financial  re- 
ports and  other  records  of  the  school  districts  as  reported  to  the  Depart- 
ment of  Public  Instruction.  Other  information  was  furnished  by  the 
County  School  Superintendent  and  the  Supervising  Principal  of  the 
Emporium  Schools.  Some  data  from  the  records  compiled  by  the  Federal 
Local  School  Units  Project  of  the  Department  of  Public  Instruction  were 
also  utilized. 
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ORGANIZATION 

The  school  system  of  Camei'on  County  is  composed  of  eight  fourth 
class  (less  than  5,000  population)  districts.  These  districts  have  a total 
of  seventeen  separate  schools  of  varied  size.  Some  districts  have  one- 
teacher  one-room  buildings  housing  tight  grades  while  the  largest  district 
has  a series  of  buildings  housing  eight  grades  and  a high  school.  The  lo- 
cations of  the  rural  schools  and  the  attendance  areas  are  shora  by  Figure 
VI,  The  schools  of  Emporium  and  Driftwood  Boroughs  are  not  shown.  Since 
the  borough  of  Emporium  has  the  only  high  school  in  the  County,  all  the 
high  school  pupils  from  the  other  districts  attend  there.  The  Portage 
school  district  has  no  schools,  their  school  children  are  transported  to 
Emporium, 

School  consolidations  have  taken  place  as  shovi,n  by  Table  15, 

They  were  accomplished  by  combining  tv/o  or  more  schools  in  order  to  effect 
economies  and  to  raise  the  standard  of  education.  This  works  out  very 
satisfactorily  for  rural  schools  provided  that  the  distances  from  homes 
to  schools  are  not  too  great  and  the  consequent  transportation  costs  too 
high,  A consolidation  that  -vorked  to  good  advantage  in  Cameron  County 
took  place  in  Grove  Townsnip.  a fev;  years  ago  there  v/ere  four  schools 
in  this  Tovmship  and  an  unsound  financial  condition  existed.  The  school 
directors  resigned  and  the  County  Superintendent  was  compelled  to  take 
matters  into  his  own  hands,  consolidation,  with  an  increase  in  the 
school  tax  rate  was  effected  and  at  the  present  time  conditions  are  much 
more  satisfactory.  By  referring  to  Figure  VI,  it  v/ill  be  seen  that  a 
single  macadam  road  traverses  the  entire  length  of  its  narrow  attendance 
area  which  makes  this  district  ideal  for  this  type  of  remedy.  Unfortu- 
nately, this  remedy  cannot  be  applied  to  all  distressed  school  districts, 
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CAMERON  COUNTY 


PENNSYLVANIA  STATE  PLANNING  BOARD 

N 


5_\ 


CLEa  R F/  £L 


SCHOOL  HOUSE 

NOTEt  no.  of  windows  indicates  no  of  rooms 

SCHOOL  AREAS  2 

1 GIBSON -GROVE  INDEPENDENT 

2 CASTLE  GARDEN 

3 MIX  RUN 

4 HUNTLEY 

5 MASON  HALL 

6 GROVE  CENTRAL 

7 STERLING  RUN 

8 CAMERON 

9 WHITTIMORE  HILL 
10  BRYON  HILL 
I I MOORE  HILL 
I 2 SWESEY 
13  PLANK  ROAD 

SCHOOL  DISTRICT 
STATE  FOREST 
STATE  GAME  LAND 
PUBLIC  ROADS 
BOROUGHS 

NO  SCHOOLS  IN  PORTAGE  DISTRICT, 
PUPILS  TRANSPORTED  TO  EMPORIUM. 


BOUNDARY 


COU  NTy 


E 


LOCATION  OF  RURAL  SCHOOLS 


COUNTY  AND  TOWNSHIP  LINES  FftOM  TRACING  OF  W T.WELSH'S  1922  MAP 
FROM  VOSBURG  ORIGINAL.  ROADS  AND  OTHER  DATA  COMPILED  FROM 
RECORDS  OF  DEP'T  OF  HIGHWAYS.  OEP'T  OF  FORESTS  AND  WATERS.  OEP'T 
OF  PUBLIC  INSTRUCTION  AND  FIELD  OBSERVATIONS. 

SCHOOLS  FOR  EMPORIUM  AND  DRIFTWOOD  BOROUGHS  NOT  SHOWN 


SCALE  — STATUTE  MILES 

JANUARY  - 1937 


FIGURE  VI 


COUNTY 


Schools 


because  of  transportation  difficulties  occasioned  by  poor  roads  or  rugged 
terrain,  or  because  of  a too  widely  scattered  population. 

Table  I5  shov/s  size,  location  and  certain  other  characteristics 
of  the  schools  in  Cameron  County. 


- TABLE  15  - 

SCHOOL  DISTRICTS  AMD  SCHOOLS  IN  CAllERON  COUNTY  - 1935-36 


SCHOOL 

School 

Number 

Number 

Number 

Character 

Consol- 

DISTRICT 

Name 

pupils 

Teachers 

Rooms 

of  Building 

idated 

GIBSON 

Castle  Garden 

25 

1 

2 

Frame 

No 

Huntley 

18 

1 

1 

Frame 

No 

Mason  Hill 

4 

1 

1 

Frame 

No 

Mix  Run 

3 

1 

1 

Frame 

No 

GIBSON- 

Gibson 

GROVE  IND. 

Grove  Ind. 

57 

2 

4 

Brick 

Yes 

GROVE 

Central 

41 

2 

2 

Asbestos 

Yes 

LUiilBER 

Cameron 

17 

1 

1 

Frame 

Yes 

Sterling  Run 

54 

2 

2 

Asbestos 

Yes 

portage 

No  Schools 

- 

- 

- 

- 

- 

SHIPPEN 

Bryan  Kill 

17 

1 

1 

Frame 

No 

Moore  Hill 

12 

1 

1 

Frame 

No 

Plank  Road 

187 

4 

4 

Frame 

Yes 

Swesey 

74 

2 

2 

Concrete  Blk 

^ Yes 

vVhittimore  Hi] 

LI  6 

1 

1 

Frame 

No 

DRim/OOD 

Driftwood 

74 

2 

2 

Frame 

No 

EMPORIUM 

* 

880 

33 

* 

* 

* 

TOTAL 

17 

1,469 

55 

- 



- 

- 

* Three  Buildings. 
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Cameron  County,  An  Analysis  of  Problems 


A State  Law*-  vests  the  Department  of  Public  Instruction  with 
the  power  to  refuse  permission  to  school  districts  to  operate  a school 
with  ten,  or  less  than,  ten,  pupils  in  average  daily  attendance,  unless 
there  is  ample  Justification  for  such  operation.  Mix  Run,  Mason  Hill 
and  Whittimore  Hill  schools  are  the  examples  of  this  situation  in  Cameron 
County.  They  are  also  outstanding  in  high  per  pupil  costs.  The  Mix  Run 
school  is  permitted  to  operate  because  all  the  pupils  reside  across 
Bennett's  Branch  of  the  Sinnemahoning  without  bridge  facilities.  Mason 
Hill  and  Vvliittimore  Hill  schools  are  located  on  plateaus  where  access- 
ibility to  other  schools  is  extremely  difficult  most  of  the  school  year 
because  of  hazardous  road  and  weather  conditions. 

As  stated.  Emporium  has  the  only  high  school  in  the  County, 
Other  districts  send  their  high  school  pupils  there.  Since  the 
standard  of  education  differs  in  the  schools  of  the  outlying  districts 
from  that  in  Emporium  grade  schools,  a problem  is  created  in  the  Emporiiim 
High  School.  There  are  a number  of  subjects  taught  in  the  elementary 
schools  of  Emporium,  especially  in  the  two  grades  (7th  and  8th)  im- 
mediately preceding  high  school,  that  are  not  in  the  curricula  of  the 
rural  school  districts.  Tnis  different  type  of  elementary  training  not 
comparable  with  that  which  the  pupils  in  Emporium  receive,  necessitates 
dividing  the  classes  in  the  high  school  into  two  groups  - one  for  the 
non-resident  pupils  and  another  for  the  resident. 

As  a solution  of  this  problem,  it  is  suggested  that  the  out- 
lying districts,  in  addition  to  transporting  their  high  school  pupils, 
also  transport  those  in  the  two  preceding  grades.  While  this  would 

* School  Laws  of  Pennsylvania  - Section  1406. 
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Schools 


reduce  the  attendance  and  increase  slightly  the  cost  per  pupil  in  the 
rural  schools,  in  addition  to  the  tuition  charged  by  the  Emporium  school 
district,  the  greater  educational  advantages  given  the  seventh  and  eighth 
grade  pupils  should  make  it  worthwhile.  Since  transportation  is  already 
established  by  ail  districts  for  students  attending  Emporium  High  School, 
the  additional  load  would  not  effect  transportation  costs  materially. 

For  the  present,  in  view  of  the  sparse  settlement  and  the 
manner  in  which  the  County  is  divided  into  small  school  districts,  the 
system  is  controlled  as  well  as  circumstances  permit.  Any  further  im- 
provement would  have  to  come  from  the  consolidation  of  two  or  more  school 
districts.  The  possible  consolidation  of  the  entire  County  system  with 
schools  at  one  or  two  points*  if  the  transportation  problem  can  be  solved, 
may  be  desirable. 

COSTS 

There  are  certain  minimum  costs  in  the  operation  of  a school, 
regardless  of  the  number  of  pupils  attending.  The  result  naturally  ex- 
pected would  be  a high  cost  per  capita  burden  on  the  inhabitants  of  the 
less  populous  c.reas,  but  this  burden  is  not  always  carried  by  the  persons 
residing  in  these  particular  localities.  V/ithin  the  same  district,  the 
operating  cost  per  pupil  may  be  five  or  six  times  as  much  in  one  school 
as  in  aiiother,  but  the  school  district  levies  all  taxes  on  the  same  basis, 
regardless  of  local  conditions  of  componeiit  school  area  costs.  This 
causes  disproportionate  ratios  of  taxes  to  actual  expenditures,  as  between 
school  areas  within  the  same  school  district.  Where  there  is  a large 
State  subsidy,  it  appears  tiiat  there  is  a tendency  on  the  part  of  the 
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- TABLE  16  - 

SCHOOL  EXPENDITURES*  BY  SCHOOL  AND  SCHOOL  DISTRICTS  IN  CAMERON  COUNTY  FOR  THE  SCHOOL  YKvR  19^5  - 193 
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school  district  receiving  it  to  overlook  or  minimize  the  desirability  of 
seeking  to  reduce  the  high  cost  of  operating  their  school  areas,  since 
the  State  subsidy  shifts  the  burden  outside  of  the  district. 

In  most  of  the  consolidated  schools  and  in  those  with  the 
larger  number  of  pupils  in  attendance,  the  cost  of  education  per  pupil 
has  been  kept  comparaxively  low.  In  most  cases  where  the  attendance  is 
small,  however,  a very  high  cost  of  education  per  pupil  exists. 

Table  l6  illustrates  the  educational  cost  per  pupil  in  average 
daily  attendance  at  the  various  schools.  Some  assumptions  had  to  be  made 
in  computing  costs  of  items  not  directly  charged  to  a particular  school. 
These  items,  such  as  general  control,  fuel,  light  and  power,  etc.,  were 
allotted  to  the  schools  in  the  particular  district  on  a per  pupil  or  per 
school  basis,  depending  on  the  nature  of  the  item.  In  any  case,  if  the 
assumptions  were  not  entirely  correct,  the  maximum  difference  in  the  re- 
sult could  amount  to  only  a few  dollars  per  pupil,  which  would  not  mater- 
ially affect  the  illustration. 

It  will  be  noticed  in  Table  l6  that  high  school  transportation 
costs  vary  widely  between  different  districts,  considering  the  numbers 
of  pupils  and  the  distances  traversed.  Since  it  is  not  mandatory  that 
school  districts  furnish  transportation  to  all  pupils,  there  are  instances 
where  these  costs  are  not  comparable  as  between  districts.  This  causes 
a large  number  of  pupils  in  average  daily  attendance  to  be  listed  with  a 
very  low  cost  for  transportation  or  vice  versa.  In  the  case  of  Snippen 
Township,  the  proximity  to  Emporium  avoids  the  necessity  of  furnishing 
transportation  for  all  their  pupils. 
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Table  16  also  shows  an  inconsistency  in  the  high  school  tuition 
costs  among  the  school  districts  sending  their  high  school  pupils  to 
Emporium.  This  is  largely  explained  by  the  tuition  ciiarges  being  based  on 
enrollment  rather  than  upon  attendance.  The  larger  cost  per  high  school 
pupil  shovm  for  the  Emporium  students  over  that  for  the  students  in  the 
other  school  districts  in  the  County  is  caused  by  the  tuition  rate  being 
based  solely  upon  the  cost  of  tuition,  textbooks  and  school  supplies. 

The  latest  available  State  cost  per  pupil  in  average  daily 
attendance  for  current  expenses  for  fourth  class  school  districts  was 
$57.52  for  the  school  year  1934-35.  This  figure  is  exclusive  of  debt 
service  and  capital  outlay,  but  includes  all  elementary  and  high  schools. 
Since  advance  estimates  place  the  1935-36  cost  per  pupil  only  a few  dollars 
in  excess  of  the  1934-35  figures,  the  amount  of  $57.52  is  reasonably  com- 
parable to  the  costs  shown  by  Table  16. 

In  comparison  with  the  State  average,  10  of  the  14  schools  in  the 
County,  exclusive  of  the  three  schools  in  Emporium,  are  above  average  in 
per  pupil  cost.  The  County  cost  per  pupil  in  average  daily  attendance  is 
approximately  25  per  cent  above  that  for  the  State,  and  while  this  is  not 
excessive  when  compared  with  contiguous  counties,  it  is  significant  that 
Cameron  County  must  be  classed  with  the  counties  having  a high  cost  per 
pupil.  Vifhile  the  cost  of  operating  schools  is  ordinarily  greater,  in 
proportion  as  school  standards  are  higher,  it  is  highly  probable  that  in 
Cameron  County  the  higher  cost  of  schooling  arises  from  local  causes,  such 
as  are  peculiar  to  isolation  and  sparseness  of  population.  Inasmuch  as 
all  Cameron  County  schools,  with  the  exception  of  Emporium,  are  operated 
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on  a 160  day  basis  (the  minimum  school  term  as  required  by  law),  it  is 
brought  out  even  more  forcibly  that  most  of  the  County’s  schools  are 
operated  at  a relatively  high  cost  per  pupil.  The  computation  of  school 
costs  on  a daily  basis,  permits  a fairer  comparison  of  costs  between 
schools  having  different  lengths  of  school  year. 

Further  analysis  of  the  costs  in  the  Gibson  Township  school 
district  shows  that  the  amounts  chargeable  to  the  Mix  Run  and  Mason  Hill 
school  are  41,3  per  cent  of  the  total  cost  of  operating  the  schools  in 
the  entire  district.  Considering  that  this  cost  educates  only  6,6  pupils 
in  average  daily  attendance,  representing  14,4  per  cent  of  the  total  num- 
ber of  pupils  in  the  district,  the  excessive  cost  of  furnishing  school 
services  to  isolated  areas,  where  schools  having  a very  lov/  attendance 
are  needed,  is  readily  discernible. 

In  Table  17  school  expenses  exclusive  of  transportation  were 
computed  in  order  to  show  the  effect  of  transportation  alone  on  the 
school  costs.  Within  some  school  areas  having  a comparatively  low 
average  cost  per  pupil  there  are  exeuaples  of  high  costs  per  pupil  not 
readily  apparent  in  Table  16, 

Table  17  shows  for  the  Huntley  school,  for  instance,  a school 
cost  of  $70,  per  pupil  exclusive  of  the  cost  of  transportation.  However, 
transportation  is  furnished  to  only  three  pupils  in  this  school  area, 
which  raises  the  school  cost  for  these  three  transported  pupils  to  $241, 
each.  It  is  also  interesting  to  note,  that  of  the  total  school  cost  per 
pupil  for  the  107  pupils,  nearly  50  per  cent  is  expended  for  transportation. 
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TABLE  17  - 

TRANSPORTATION  COSTS  PER  PUPIL  TRANSPORTED,  FOR 
SEVERAL  SCHOOLS  IN  CAMERON  COUNTY  - 1935-36 


District 

School 

No. 

Pupils 

Trans- 

ported 

Trans- 

porta- 

tion 

Costs 

Trans- 

porta- 
tion Cost 
per  pupil 

School  Costs 

per  Pupil 
Exclusive  of 
Transporta- 
tion 

Average  Year 

ly  Cost  Per 
Transported 
Pupil 

Gibson 

Huntley 

3 

$ 512. 

$ 171. 

$ 70. 

$ 241. 

Gibson- 

Gibson- 

8 

345. 

43. 

50. 

93. 

Grove 

Grove 

Grove 

Central 

30 

913. 

34. 

43. 

77. 

Lumber 

Cameron 

3 

320. 

107. 

78. 

185. 

Lumb  er 

Sterling- 

Run 

3 

246c 

82. 

46. 

128. 

Shipper 

Swesey 

60 

1900. 

32. 

41. 

73. 

Totals  & Averages 

107 

$4236. 

$ 40. 

$ 44. 

• 

CO 

Contributions  made  in  the  form  of  school  taxes  by  taxpayers 
in  most  of  the  small  a.ttendancs  areas  are  a mere  fraction  of  the  total 
aiiiount  expended.  Since  there  are  certain  minimum  costs  necessary  in  the 
operation  of  a school,  the  expenditures  cannot  be  reduced  below  that 
amount.  The  small  number  of  taxpayers  living  in  such  areas  are  able  to 
contribute  only  a small  portion  of  the  revenue  necessary  to  operate  the 
schools.  As  mentioned  before,  tiiis  would  seem  to  throw  the  burden  of  school 
maintenance  upon  the  balance  of  the  district.  However,  high  State  subsidy 
causes  much  of  the  burden  to  be  shifted  to  the  State  as  a vtfhole.  There  are 
many  instances  of  these  situations  existing  throughout  the  County,  To  show 
conditions  that  are  likely  to  be  found  in  the  sparsely  inhabited  sections, 
the  relationship  of  school  taxes  paid  by  the  resident  taxpayers  to  the  school 
costs  is  shown  in  Table  I8  for  several  selected  school  areas. 
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- TABLE  18  - 

RELATIONSHIP  OF  SCHOOL  TAXES  PAID  BY 
RESIDENT  REaL  ESTATE  OV/NER3  TO  THE  COST 
OF  SCHOOLS  IN  SELECTED  SG'HOOL  AREAS  \VITHIN 
DISTRICTS  IN  CiHviERON  COUNTY  - 1935 


School 

Acres 

of  Land 

Assessed 

School 

School 

School 

Per  Cent 
Paid  By 

Area 

Im- 

proved 

Unim- 

proved 

Total 

Valuation 

Taxes 

Levied 

Taxes 

Paid 

Costs 

Local 

Residents 

A 

26 

76 

102 

$1718. 

$34.36 

$34.36 

$984. 

3.5 

B 

96 

252 

348 

2579. 

51.58 

45.18 

QO7 
/ / ( • 

4.5 

C 

106 

520 

626 

4823. 

96.46 

78.86 

996. 

— 

7.9 

It  is  not  expected  that  residents  should  pay  all  the  school 
costs  of  their  particular  area,  but  it  is  obvious  that  a conti'ibution  of 
only  a fev;  percent  is  out  of  proportion  to  the  cost  of  services  furnished. 
The  small  amount  of  improved  land,  sho'vvn  by  Table  l8,  adds  doubt  as  to 
the  justification  for  further  occupancy  of  some  of  these  areas. 

Further  analysis  of  the  finances  of  the  three  selected  school 
areas,  A,  B,  and  C,  show  that  the  school  costs  for  the  three  areas  total 
$2977 • ibe  number  of  pupils  in  average  daily  attendance  is  12,4  for  these 
three  areas.  Assuming  that  less  isolated  resideiices  were  found  for  these 
families  elsewhere  in  the  County  and  that  their  children  could  be  educated 
for  the  County's  average  cost  per  pupil,  the  total  school  cost  for  these 
pupils  would  then  be  $925*  This  would  represent  a.  saving  of  $2052,  per 
year  over  the  present  arrangement.  If  the  assessed  valuation  of  the  real 
estate  can  be  taken  as  a criterion  of  its  true  value,  the  savings, by  the 
elimination  of  the  schools  in  these  areas,  could  furnish  more  than  enough 
funds  to  purchase  these  properties  v/itliin  five  years.  In  addition  there 
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would  undoubtedly  be  savings  by  eliminating  the  necessity  for  certain 
roads  used  by  these  isolated  families,  thus  shortening  the  period  in  Mihich 
the  savings  from  reduced  governmental  services  in  this  area  could  purchase 
the  properties,  Hov/ever,  the  school  authorities  have  no  legal  right  to 
handle  the  situation  by  purchase.  This  need  not  prevent  other  agencies, 
by  planned  procedure  (as  is  discussed  further  in  the  recommendations),  to 
concentrate  their  land  acquiring  activities  on  areas  of  this  sort  to  good 
advantage.  Zoning  could  be  useful,  in  these  instances,  for  preventing  a 
continuance  of  such  conditions,  if  any  or  all  of  these  properties  were 
abandoned  or  offered  for  sale. 

SOURCE  OF  REVENUE 

’JVhile  the  financial  conditions  of  the  various  school  districts 
are  not  entirely  the  saiae,  there  are  none  in  the  County  that  could  be 
classified  as  critical  at  this  time,  although  as  mentioned  previously, 
there  have  been  difficulties  in  some  districts  in  the  past.  The  help  of 
the  County  school  superintendent  and  consolidations  rectified  one  of  these 
conditions,  but  the  credit  for  being  free  of  serious  financial  difficulties 
is  due,  in  most  cases,  to  generous  State  subsidies  rather  than  to  the  tax 
contribution  of  local  residents.  The  extent  of  this  subsidy  is  shown  by 
school  districts  in  Table  I9. 

Table  19  i*^-  based  on  a six  year  period  which  minimizes  the 
result  of  any  unusual  situation  occurring  in  any  one  yeai . It  will  be 
noticed  that  Gibson,  Grove,  Lumber  and  Portage  districts  receive  over 
50  per  cent  of  their  receipts  from  the  State  and  contribute  least  by  pay- 
ment of  local  taxes.  These  toraships  are  also  most  representative  of 
scattered  population  conditions. 
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- TABLE  19  - 

SOURCE  OF  SCHOOL  RECEIPTS  BY  SCHOOL  DISTRICTS  IN  CALISRON 
COUNTY  YEARLY  AVERAGED  FOR  A SIX  Y5L.R  PERIOD.  1930-35. 


School 

District 

Local 

Taxes 

T ■"■■■  ■ 

1 Per 

1 Cent 

1 

*0ther 

Sources 

T"  -■ 

1 Per 

1 Cent 

1 

state 

Appro* 

priations 

Per 

Cent 

Total 

Receipts 

Gibson  Tvfp, 

$2204. 

1 31.6 

$673. 

i 9.6 

$4103. 

58.6 

$6980. 

Gibson- 
Grove  Ind, 

2122. 

1 

1 

1 48,0 

624, 

1 

1 

1 14.1 

1695. 

37.9 

4423. 

Grove  Tv/p, 

394. 

1 

1 12.8 

554. 

1I7.9 

2139. 

69.3 

3087. 

Lumber  Tvp, 

1859 

1 31.4 

854. 

1 

1 14o4 

3207  . 

54.2 

5921. 

Portage  Tvp 

, 449, 

1 35«0 

13c. 

1 

1 10.1 

1 

706. 

54.9 

1266. 

Shipper!  Tvvp 

=10945 

1 

1 47  o9 

1497. 

t 

1 6,5 

10409. 

45.  b 

22851. 

Driftwood 
Boro . 

2273. 

1 

1 

I 61.5 

239. 

1 

1 

1 6.5 

1 

1182. 

32.0 

3693- 

Emporium 
Boro , 

29322, 

1 

1 

1 54,5 

1 

937. 

1 

1 1.8 

1 

23512, 

43.7 

53771. 

County 

Total 

49568, 

1 

1 

1 48.6 

1 

5503. 

1 5.4 
. 

46953. 



46.0 

102012. 

* In  the  To ii-nsli3.p3  this  3.s  composed  largely  of  contributions  by  the  State  on 
State  o\nied  land  in  lieu  of  taxes. 


State  averages  comparable  to  Table  19  ^^e  not  readily  avail-, 
able,  but  upon  checking  tiie  source  of  school  receipts  of  the  districts 
of  various  counties  for  a similar  period,  it  was  learried  that  the  State 
school  subsidy  for  many  counties  v/ould  not  average  more  than  20  to  30 
per  cent.  This  indicates  that  the  amount  of  State  aid  received  by  the 
school  districts  of  Camoron  County  is  considerably  more  than  that  received 


by  most  districts  in  the  State, 
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The  State  contributes  to  each  district  two  cents  for  school 
purposes  for  every  acre  of  State  owned  land  in  the  district,  A law  to 
this  effect  was  passed  for  the  purpose  of  augmenting  a school  district*s 
income  when  the  tax  base  was  decreased  by  the  State  acquisition  of  land. 

The  procedure  works  out  very  well  up  to  a certain  point,  but  is  in  need 
of  adjustment.  ^IlHien  the  State  has  acquired  most  of  the  land  in  a school 
district  v/hich  has  lost  a large  portion  of  its  population,  the  tv/'o  cents 
per  acre  payment  becomes  e^ccessive  in  comparison  vdth  the  revenue  needed 
by  the  community.  This  has  a tendency  to  relieve  those  remaining  of  the 
responsibility  of  paying  a fair  share  of  their  school  revenue  and  shifts 
the  burden  to  the  State.  Several  school  districts  in  Cameron  County  are 
approaching  this  situation  and  a readjustment  of  policy  involving  re- 
vision of  laws  should  be  given  thought. 

PERTINENT  EXAIIPLES  OF  PROBLEl'IS 

The  school  district  of  portage  Township,  is  an  example  of  a 
district  rapidly  approaching  a crisis  concerning  the  source  of  school 
revenue.  In  1925  the  Portage  school  was  closed  and  since  then  all  the 
pupils  in  the  district  have  been  transported  to  Emporium.  This  worked 
out  very  well  for  a time  from  an  educational  and  a financial  point  of 
view.  There  were  few  pupils  in  the  Township  (in  1930  the  school  census 
reported  only  nine)  and  since  the  tuition  charge  per  pupil  by  the  Emporium 
school  district  vra.s  not  excessive,  a saving  in  school  costs  was  effected 
by  closing  the  school.  In  addition,  the  Emporium  schools  v/ere  able  to  offer 
a better  standard  of  education  than  was  possible  in  a one-room  rural 
school  of  small  attendance. 
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During  the  past  few  years  Ernporiuin  has  been  expanding  in- 
dustrially and  the  njamber  of  home  seekers  is  increasing.  Portage  Tov;nship 
appears  to  be  a desirable  place  of  residence  for  families  v/ith  children 
of  school  age  because  of  its  proximity  to  Emporium  and  its  school  facilities. 
This  has  resulted  in  an  increase  in  population  for  portage  Township  with 
a corresponding  increase  in  the  number  of  school  children. 

The  tax  base  and  school  receipts  in  Portage  Township  are  not 
keeping  step  with  the  added  burden  of  school  costs.  The  total  school  costs 
of  the  Tov/nship  have  jumped  from  several  hundred  dollars  in  1925  to  over 
seventeen  hundred  dollars  in  1935  and  further  increases  are  expected.  This 
necessitates  seeking  additional  school  receipts  to  avoid  an  impending 
deficit.  The  school  revenue  derived  from  the  taxes  paid  by  new  residents 
is  much  less  than  the  increased  school  costs,  because  the  type  of  building 
erected,  in  most  cases,  doss  not  warrant  a large  assessment.  Added  revenue 
from  an  increase  in  the  millage  rate  would  am.ount  to  little.  The  present 
rate  is  20  mills  and  the  m,aximum  permissable  by  law  is  only  25  mills,  ex- 
cept under  certain  conditions  when  this  may  be  increased  to  35  mills.  The 
maximum  per  capita  tax  of  $5  is  also  collected  at  the  present,  thus 
eliminating  the  possibility  of  additional  revenue  from  this  source.  The 
only  immediate  recourse  under  the  present  organization  of  school  districts, 
will  be  to  apply  for  more  State  aid  when  the  crisis  is  reached. 

A possible  solution  to  this  problem  might  be  the  reopening  of 
a school  in  Portage  Tovmship,  but  since  the  former  building  has  been  sold, 
it  v/ould  mean  a large  investment  which  would  further  complicate  the  situa- 
tion. Thought  must  also  be  given  to  the  future  needs  of  this  community  and 
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the  justif ica^ion  for  an  expenditure  of  this  sort.  Consolidation  of 
Portage  Tovmship  with  Eraporium  should  be  helpful,  but  this  could  hardly 
take  place  as  long  as  local  initiative  is  required.  However,  mergers  of 
school  districts,  where  no  teachers  are  employed,  are  provided  for  by 
Act  No,  157  passed  by  the  General  Assembly  of  1937 • Civic  pride  alone 
causes  strong  local  opposition  to  such  moves,  but  the  recommendat ions 
of  a County  body  capable  of  intelligent  planning  might  have  an  effect  on 
this  opposition. 

Another  instance  v;here  the  greater  opportunities  afforded  by 
a larger  school  are  apparently  recognized,  similar  to  a consolidated 
school  arrangement,  is  in  the  case  of  at  least  four  families  living  in 
the  vicinity  of  Emporium  in  Shippen  Township.  In  addition  to  paying 
school  taxes  to  the  Township,  they  pay  tuition  charges  to  Emporium,  be- 
cause, it  may  be  assumed,  they  desire  to  have  their  children  enjoy  the 
educational  facilities  afforded  by  the  Borough,  Many  other  families  may 
also  be  desirous  of  doing  this,  but  find  the  cost  prohibitive. 

Control  of  population  movement  by  rural  zoning  is  the  partial 
answer  to  many  of  the  problems  discussed  in  this  section.  A specific 
illustration  of  the  need  for  rural  zoning  follows,  A family,  which  in- 
cluded several  children  of  school  age,  v/as  evicted  from  a house  in  one 
of  the  boroughs  of  the  County.  Unable  to  find  another  house  in  the  tov;n, 
they  moved  to  a sparsely  settled  section  of  the  County  already  having 
school  problems  which  v/ere  burdensome  to  the  school  district  and  to  the 
State,  thus  further  complicating  the  situation.  In  this  family  there  was 
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also  a child  eligible  to  attend  high  school  and  desirous  of  doing  so, 
but  the  privilege  was  denied  because  of  the  lack  of  adequate  transporta- 
tion, Had  zoning  been  in  effect  and  this  area  zoned  against  permanent 
inhabitation,  this  family  could  have  been  prevented  from  moving  into  the 
area. 

Although  every  individual  school  problem  in  Cameron  County 
has  not  been,  touched  upon  in  this  section,  it  is  felt  that  enough  out- 
standing examples  have  been  discussed  to  show  the  kind  of  school  problems 
existing.  These  problems  are  prevalent  not  only  in  Cameron  County,  but 
in  every  County  in  the  State  containing  areas  wherein  exist  sparse  and 
isolated  populations.  It  is  obvious  that  the  initiation  of  correctional 
measures  by  intelligent  planning  is  desirable  to  forestall  further 
aggravation  or  the  creation  of  additional  problems  of  a similar  nature. 
Discussion  of  the  relationship  of  school  problems  to  other  problems  and 
recommendations  for  the  improvement  of  conditions  will  be  given  in  the 
section  on  recommendations  and  conclusions. 
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The  road  system  of  Cameron  County  is  not  of  a complex  nature. 

The  rugged  topography  caused  most  of  the  highways  to  be  constructed 
parallel  to  the  main  streams.  These  highways  traverse  the  County  from 
border  to  border  and  are  connecting  links  in  the  State  highway  system. 

All  the  highways  in  the  County  were  controlled  locally  be- 
fore the  Sproul  Act  of  I9II.  Under  the  terms  of  this  Act,  the  State 
acquired  control  of  most  of  the  main  roads.  In  later  years  more  local 
roads  were  added  to  the  State  system.  By  1936  there  were  approximately 
241  miles  of  road  in  the  County,  of  which  nearly  $0  per  cent  was  con- 
trolled by  the  State.  Borough  streets  (exclusive  of  those  termed  State 
Highways),  Tovvinship,  and  Forest  roads  account  for  the  balance.  Figure 
VII  shows  the  location,  identity  and  type  of  construction  of  all  public 
roads  in  the  County. 

The  Forest  roads  are  constructed  and  maintained  as  needed  by 
State  and  Federal  agencies  and  any  problems  emanating  from  their  exis- 
tence are  not  of  a strictly  local  nature.  The  mileage  in  borough  streets 
is  small  and  is  not  of  major  consequence  in  the  analysis  of  County  prob- 
lems . 

The  tovmship  roads,  to  the  problems  of  which  this  section  of 
the  report  is  devoted,  branch  from  the  main  highways  and  traverse  mountains 
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and  small  valleys  and  furnish  road  facilities  to  the  sparsely  settled 
sections . 

Statistical  information  was  taken  from  the  tovmship  finaiicial 
reports  vdiich  are  on  file  in  the  Township  Engineer's  office  of  the 
State  Highway  Department.  Other  data  were  obtained  from  the  Highway 
planning  Division  of  the  same  Department,  Department  of  Forests  and 
Waters  and  through  interviewing  various  officials  interested  in  township 
affairs . 

TOWNSHIP  organization 

There  is  a total  of  approximately  71 *6  miles  of  road  in  the 
County  under  the  control  of  the  five  townships.  The  general  supervi- 
sion of  road  affairs  in  each  township  is  in  the  hands  of  three  elected 
township  supervisors.  These  officials  appoint  a secretary  and  treasur- 
er, serve  as  or  employ  roadmasuers  and  hire  road  labor  on  a per  diem 
basis  vrhen  needed.  Other  elective  offices  include  three  auditors,  one 
assessor  and  one  tax  collector.  The  supervisors  may  elect,  by  a vote 
of  a majority  of  the  members,  one  solicitor  and  one  engineer. 

The  supervisors  are  required  by  law  to  meet  at  least  once 
per  month  and  the  necessary  expenses  incurred  in  such  meetings,  in- 
cluding compensation  for  attendance,  are  paid  out  of  road  funds. 

TOWNSHIP  ROaD  costs 

Tov/nship  roads,  as  shovm  by  Figure  VII,  are  not  continuous, 
short  lengths' occur  at  various  locations.  The  actual  expenditures 
for  any  specific  section  of  road  within  a tov/nship  cannot  be  readily 
ascertained  since  tovmship  records  are  kept  only  for  the  total  cost  of 
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all  roads.  This  necessitates  the  pro-rating  of  the  expenditures  for 
each  township  on  a per  mile  basis,  - assuming  each  mile  of  road  to  be 
comparable,  - in  order  to  arrive  at  the  cost  of  furnishing  road  facili- 
ties to  the  sparsely  settled  sections.  While  this  assumption  is  not 
entirely  correct,  the  results  obtained  by  this  method,  especially  over 
a period  of  years,  should  be  sufficiently  accurate  for  the  purpose  of 
this  study.  The  cost  comparisons  deal  only  vdth  the  actual  amounts  ex- 
pended for  roaas  regardless  of  sta.ndards.  It  is  known,  however,  that 
all  the  townships  keep  their  roads  in  a passable  state,  so  that  the 
conditions  of  all  should  be  fairly  comparable. 

Table  20  shows  the  distribution  of  tovi/nship  road  mileage 
among  the  various  townships  and  the  type  of  expenditures  for  these  roads. 

- TABLE  20  - 

ROAD  MILEAGE  AND  EXPENDITURES  BY  TOWNSHIPS  IN  CAMERON  COUNTY 
YEARLY  AVERAGE  FOR  A SEVEN-YEAR  PERIOD  - 1930-1936 


Township 

Mile- 

age 

Construction  and  Maintenance 

Cost 

Per 

Mile 

***Debt 

Service 

Interest 

Grand 

Total 

Cost 

Per 

Mile 

Construc- 

tion 

Mainten-.  Total 

anoe  : 

Cost 

Per 

Mile 

] 

Lstra- 

tive 

Gibson 

22.2 

$ 738. 

$1,186.  $1,924. 

$^7 . 

$289. 

$13. 

$ - ! 

; 2,213. 

$100 

Grove 

.9 

51. 

536.  : 587. 

652 . 

223. 

248. 

- 

* 810. 

900 

Lumber 

10.5 

292, 

1,182.  : 1,474. 

140. 

215. 

21. 

7. 

1,696. 

162 

Po  rtage** 

2.5 

78, 

199.  : 277. 

111. 

81. 

32. 

2. 

360. 

144 

Shippen 

35.5 

1,533. 

3,933.  : 5,516. 

156. 

j 

548 . 

15. 

50. 

6,064. 

171 

* Does  not  include  $779  expended  for  street  lights. 

Yearly  average  for  six  years  - No  report  for  1936  available. 
***  Principal  payments  accounted  for  wlien  loan  was  expended. 
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Table  20  shows  that  Grove  TovTiship's  expenditure  per  mile  of 
road  is  excessive  when  coiupared  to  those  for  the  other  to'/mships,  Tnere 
are  several  factors  which  account  for  this  high  cost,  assuming  tnat  the 
funds  were  handled  economically.  This  road  is  not  entirely  comparable  to 
those  of  the  other  tov;nships,  since  it  serves  the  urban  communities  of 
Sinnemahoning  and  Yifyside  and  is  more  analogous  to  a borough  street.  This, 
however,  is  only  a partial  explanation,  for  the  amount  expended  is  ex- 
cessive even  v/hen  compared  with  urban  street  costs, 

A high  administx’ative  cost  per  mile  results  when  minimum  duties 
and  costs  are  imposed  by  law  on  a to'wnship  controlling  a small  amount  of 
road  mileage.  Strict  adherence  to  the  law  requiring  a minimum  of  t'welve 
meetings  per  year  for  which  a supervisor  shall  receive  not  less  than 
$2,50,  nor  more  th„n  $4,00  (Grove  Township  pays  $3,60),  Compulsory  in- 
spection of  highways  and  r epcrts  by  rcadrio  sters , auditors*  fees,  etc., 
make  administrat ive  costs  high. 

Mot  only  administrative,  but  also  construction  and  mainten- 
ance costs  are  affected  by  maintaining  an  organization  to  supervise  a 
small  amount  of  road.  It  is  not  economical  to  O’wn  and  maintain  costly 
road  equipment  for  a limited  amount  of  road.  Most  of  the  vrork  must  be 
done  by  hand,  or  if  necessary  by  rented  equipment,  at  a cost  per  mile 
exceeding  that  for  townships  in  which  the  o\ivning  of  machinery  is  econo- 
mically feasible.  Material  purchases  in  large  quantities,  with  corre- 
sponding savings,  are  also  impractical.  Compensation  for  supervisors 
or  roadraasters  contribute  to  the  high  cost  of  ro-d  repair,  since  even 
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the  smallest  job  must  be  supervised,  and  overseers  are  paid  not  less 
than  $3»00  nor  more  than  $6.00  per  day., 

All  this  raises  the  question  as  to  the  wisdom  of  the  township 
organization  law  v/hen  applied  to  tov/nships  having  a limited  amount  of 
township  road  under  their  jurisdiction,  'ilhen  the  township  road  mdleage 
in  a particular  township  has  been  reduced  to  an  insignificant  amount, 
the  State  could  cooperate  by  absorbing  this  remainder.  Some  such 
procedure  could  eliminate  the  necessity  of  a township  road  organization 
and  materially  reduce  the  cost  of  administration,  construction,  and 
maintenance.  An  alternative  solution  would  be  to  merge  two  or  more 
township  road  districts.  This  would  require  only  one  administrative 
body  and  should  prove  economdcal  by  reducing  the  necessity  for  more 
than  one  set  of  road  building  and  maintenance  equipment. 

In  various  locations  throughout  the  County  are  miles  of  tovm- 
ship  road  furnishing  facilities  for  a limited  number  of  families.  Of 
course,  these  roads  are  also  used  somev/hat  by  forest  workers  and  for 
recreational  purposes,  but  since  such  use  is  seasonal,  the  cost  of 
maintenance  for  these  purposes  could  be  considerably  less  than  if  the 
roads  were  kept  in  shape  for  daily  travel.  In  additton,  if  maintained 
solely  for  forest  and  recreational  uses,  possibly  relocations  of  parts 
of  the  roads  could  be  effected^  using  mors  direct  routes  to  the  forests, 
some  mileage  could  be  eliminated  and  the  accessibility  to  the  forests 
increased . 

'Tithout  a more  detailed  investigation  or  road  survey,  it  is 
not  possible  to  compute  the  savings  that  might  result  from  the  elimina- 
tion of  certain  portions  of  roads  and  intensive  maintenance  on  other 
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portions.  However,  it  is  apparent  that  at  present  the  roads  are  main- 
tained by  other  than  resident  users.  The  amount  contributed  in  the 
form  of  direct  taxes  for  road  purposes  by  the  inhabitants  of  certain 
of  these  areas,  as  shown  by  Table  21,  is  but  a small  fraction  of  the 
cost  of  maintaining  the  roads.  The  sections  of  road  for  which  these 
figures  are  given  are  not  used  as  connecting  links,  but  are  merely  bran- 
ches from  the  main  highways  winding  through  the  sparsely  settled  sec- 
tions of  the  townships,  with  either  "dead  ending”  or  returns  by  cir- 
cuitous routes  to  main  highways. 

- TABLE  21  - 

AVERAGE  YEARLY  EXPENDITURES  FOR  SEVERAL  SECTIONS  OF 
TOWNSHIP  ROADS  AND  ROAD  TAXES  PAID  BY  LOCAL  RESIDENTS— 

CAMERON  COUNTY  1930  - 1936 


Township 

Lo  cation 

Number  of 
Families 
Taxed 

Miles 

of 

Road 

Average 

Yearly 

Expenditure 

Average 

Yearly 

Tax  Levied 

Per  Gent 
Paid  by 
Residents 

Gibson 

11 

13.8 

$1,380. 

0 

CM 

CM 

1.6 

Gibson 

1 

3.3 

330. 

4. 

1.2 

Lumber  & 

Portage 

1 

4.8 

745. 

3. 

.4 

Totals 

13 

21.9 

$2,455. 

. 

CM 

1.2 

Although  no  accepted  minimum  exists  as  to  the  amount  a 
resident  using  a road  should  pay,  it  is  obvious  that  the  inhabitants 
using  the  sections  of  road  shown  in  Table  21  are  far  from  meeting  their 
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fair  share  of  road  maintenance  coots  which  are  made  necessary  because 
of  the  isolated  location  of  their  homes, 

V/hen  the  population  of  an  area  has  been  depleted  to  such  an 
extent  that  the  presence  of  one  family  ot  of  even  several  families  is 
causing  tlie  maintenance  of  a road  for  their  exclusive  use,  and  the 
economic  benefits  derived  from  such  occupancy  are  negligible,  there 
seems  to  be  a justification  for  the  planned  elimination  of  such  situa- 
tions . 

One  of  the  major  causes  of  the  high  cost  of  township  roads 
is  the  lack  of  proper  drainage,  especially  in  mountainoiis  areas  where 
it  is  necessary  to  m.aintain  roads  v/ith  excessive  grades.  After  heavy 
rains  and  in  the  Spring,  road  washouts  are  frequent.  Townships  affected 
are  aware  of  this  fact,  but  claim  sufficient  funds  are  not  available  at 
any  one  time  to  construct  adequate  drainage  facilities.  Here  again  the 
size  of  the  organization  limits  the  chance  for  economy.  On  the  other 
hand,  in  viev;  of  the  sparseness  of  population,  such  construction  may  be 
an  unoconomical  investment  of  public  funds,  since  in  the  near  future 
the  need  for  the  road  may  be  eliminated  if  present  population  trends 
continue • 

SOURCE  OF  RE^/ENUE 

The  presence  of  State  Land  in  the  townships  of  Cameron  County 
furnishes  an  important  source  of  income  for  local  road  purposes.  For 
every  acre  of  State  owned  land  v/ithin  a township,  the  State  is  required 
by  law  to  pay  two  cents*  per  year  for  road  purposes  in  lieu  of  the  taxes 
formerly  received  from  the  land  prior  to  State  acquisition.  This  law  is 

* The  State  pays  a total  of  five  Cents  per  acre  for  all  State  owned  landj 
two  cents  for  school,  two  cezrts  for  road  and  one  cent  for  county  purposes. 
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beneficial  and  useful  until  the  tovmship  road  mileage  has  been  reduced 
to  such  an  extent  that  the  State’s  contribution  becomes  excessive 
when  compared  to  the  amount  necessary  to  administer  adequately  the 
affairs  of  the  township*  This  reduction  in  road  mileage  is  caused  by 
the  addition  of  township  road  to  the  State  Highv/ay  System  and,  in  many 
instances,  the  elimination  of  the  need  for  roads  by  State  purchase  of 
land* 

One  outstanding  example  of  the  effect  of  this  law  is  found  in 
Grove  Township.  The  income  from  State  owned  land  in  this  Township  has 
been  sufficient  during  the  past  several  years  to  eliminate  the  necessity 
for  a levy  of  local  taxes  for  road  purposes. 

The  sources  of  all  income  for  the  townships  in  Camerrn  County 
is  shovm  in  Table  22.  The  averaging  of  receipts  over  a period  of 
seven  years  eliminates  the  distortion  which  might  result  from  an  unusual 
receipt  of  funds  from  any  one  source  during  a particular  year. 

- Table  22  - 

SOURCES  OE  TOVWSHIP  RECEIPTS  BY  TOM  SHIPS  IN  CalffiRON  COUNTY 
YEaRLY  AVnP.-iGE  FOR  A SEVEN -YFuiR  PERIOD  - 1930-1936 


Township 

Local 

Taxes 

Per 

Cent 

of 

Total 

State  Owned 
Land  and 
Other  State 
Assistance 

Per 

Cent 

of 

Total 

County 

Aid 

Per 

Cent 

of 

Total 

** 

Other 

Sources 

Per 

Cent 

of 

Total 

Total 

Receipt 

Gibson 

$ 584. 

29.2 

$1,242. 

62.2 

$ 30. 

1*5 

$141. 

7.1 

$1,997. 

Grove 

134* 

13.3 

760. 

75.6 

68. 

6.8 

43. 

4.3 

1,005. 

Lumber 

446. 

26.9 

632. 

38.2 

364. 

22.0 

214* 

12.9 

1,656 

Portage"* 

216. 

59.0 

68. 

18.6 

67. 

18.3 

15* 

4.1 

366 . 

Shippen 

5,006. 

73.1 

870. 

12.7 

743. 

10.9 

228. 

3.3 

6,847. 

Township 

Totals 

$6 ,386 . 

53.8 

$3,572. 

30,1 

$1*272. 

10.7 

$641* 

5.4 

$11,871. 

Yearly  average  for  six  years  - No  report  for  1936  available* 

**  Composed  of  rentals  and  sales  of  machinery  and  buildings  and  several  small 


miscellaneous  items. 
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Gibson,  Grove  and  Lumber  townships  obtained  small  proportions 
of  their  total  receipts  from  local  taxation.  State  aid  for  Lumber  Township, 
however,  is  considerably  lower  than  that  of  Gibson  and  Grove,  but  the  County 
aid  to  Lumber  is  much  higher.  It  should  be  remembered  that  these  three 
townships  also  contributed  but  little  support  for  school  purposes.  The 
question  can  properly  be  raised  as  to  whether  or  not  the  taxes  imposed  are 
equitable  in  the  townships  of  the  County. 

Table  23  shoves  the  por  capita  income  from  local  taxation  and  the 
State  aid  per  mile  of  read. 


- TABLE  23  - 

PER  CAPITA  PAMNT  OF  LOCAL  ROAD  TAXES  AND  THE  STATE  AID  CONTRIBUTED 
PER  MILE  OF  TO¥/NSHIP  ROAD  IN  TOWNSHIPS  OF  CAMERON  COUNTY  - 1930-1936 


Township 

Population 

1930 

Average 

Yearly 

Taxes 

Paid 

Per 

Capita 

Payment 

Miles 

of 

Township 

Road 

Average 

Yearly 

State 

Aid 

State 

Aid 

Per  Mile 
of  Road 

Gibson 

374 

$ 584. 

$1.56 

22.2 

$1,242. 

$ 56. 

Grove 

380 

134. 

.35 

.9 

760. 

844. 

Lumber 

255 

446. 

1.75 

10,5 

632. 

60. 

Portage* 

73 

216. 

2.95 

2.5 

68 . 

27. 

Shippen 

1,014 

5,006. 

4.94 

35.5 

870. 

25. 

Township 

Totals 

2,096 

$6,386, 

$3.05 

71.6 

$3,572. 

$49.89 

* Yearly  average  for  six  years  - No  report  for  1936  available. 


It  is  apparent  from  Table  23  that  the  tax  levy  is  controlled 
by  the  difference  between  the  total  funds  needed  and  the  amount  supplied 
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by  the  State.  This  is  caused  by  the  payment  by  the  State  of  the  flat 
rate  of  two  cents  per  acre  without  regard  for  actual  needs.  In  effect, 
the  State  is  encouraging  continued  occupancy  of  sparsely  settled  sections 
by  such  practice.  Strict  adherence  to  the  law  causes  inequitable  distri- 
bution of  State  aid,  and  in  some  areas  obviates  the  necessity  for  any 
local  levy  for  this  particular  form  of  governmental  service. 

No  attempt  has  been  made,  in  this  section  of  the  report,  to 
estimate  all  the  savings  that  could  be  made  through  the  elimination  of 
roads  which  are  not  economically  justified.  Enough  examples  have  been 
discussed  to  show  that,  in  many  instances,  roads  are  provided  on  a 
scale  entirely  out  of  line  with  the  amount  of  use  for  them.  If  suffi- 
cient cause  was  evident  for  the  continued  occupancy  of  these  areas, 
encouragement  of  increased  occupancy  would  be  desirable  and  would  possibly 
justify  the  amounts  expended  for  the  roads.  Since  this  is  not  the  case, 
the  State  is  paying  for  the  development  and  maintenance  of  areas  un- 
suited for  settlement. 

Further  discussion  of  these  problems  follows  in  the  section 
on  recommendations  and  conclusions. 
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The  problems  discussed  in  the  other  sections  of  this  report 
are,  in  general,  County  problems.  As  an  aid  in  ascertaining  the  extent 
of  these  problems,  comparisons  were  made  between  areas  within  the  County, 
In  order  to  adequately  analyze  the  problems  of  the  County  as  a whole  and 
make  recommendations,  a State-wide  point  of  view  is  required  which  would 
necessitate  the  study  of  many  counties.  Reports  have  been  prepared  by 
other  agencies  concerning  the  affairs  of  various  counties.  While  the 
period  covered  and  the  scope  of  these  reports  are  not  entirely  comparable 
with  the  data  obtained  for  Cameron  County,  the  following  discussion  is 
included  for  informative  purposes. 

During  the  past  thirty  years  the  County  expenditures  have  in- 
creased considerably  in  spite  of  a decrease  in  population.  The  following 
figures  show  the  amount  expended  yearly  at  ten  year  intervals: 


Year 

Populat ion 

Total 

Expended 

Per  Capita 
Expenditure 

1900 

7,048 

$14,017. 

$1,99 

1910 

7,644 

21,872. 

2,86 

1920 

6,297 

32,391, 

5,14 

1930 

5,307 

37,073. 

6,99 

When  checking  the  records  to  determine  the  cause  of  this  in- 
crease, it  was  found  that  with  few  exceptions,  the  amounts  expended  for 
all  items  increased  in  about  the  same  proportion.  In  comparing  these  per 
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capita  cost  figures  with  these  for  other  counties,  it  was  learned  that 
the  Cameron  County  costs  are  not  unusually  high.  Hov/ever,  the  expendi- 
ture for  1936  exceeded  $42,000,  an  increase  of  approximately  13  per  cent 
above  the  1930  figure,  and  a close  check  should  be  maintained  to  prevent 
their  becoming  excessive* 

The  County  does  not  maintain  an  almshouse.  Persons  eligible 
for  poor  relief  are  placed  in  the  Elk  County  institution.  The  cost  for 
this  service  is  apportioned  among  and  paid  for  by  the  various  civil 
subdivisions  according  to  the  use  made  of  the  service  by  each  subdivi- 
sion, This  apparently  is  a satisfactory  arrangement  and  cannot  be 
considered  a problem. 

County  consolidations  involving  Cameron  County  have  been  dis- 
cussed by  interested  persons  for  some  years,  but  will  hardly  occur  in 
the  near  future.  Strong  local  opposition  prompted  by  civic  pride  will 
be  encountered  when  such  moves  are  suggested,  Hov/ever,  if  population 
decline  continues,  it  may  become  impossible  for  some  counties  to  operete 
economically  as  county  units. 


69 


aSsessj'Ient  and  colIoECTion  of  Taxes 


When  considering  the  problems  of  a County,  especially  those 
of  a financial  nature,  the  study  of  taxes  is  of  major  importance.  The 
chief  purpose  of  this  report,  however,  was  not  intended  to  be  a study  of 
taxation,  since  recommendations  and  suggestions  for  importa.nt  changes  in 
the  tax  structure  or  procedure  would  require  a much  wider  coverage  of 
problems  than  that  afforded  by  the  study  of  one  county.  No  extensive 
discussion  or  presentation  of  tax  statistics  was  deemed  necessary  in 
this  report,  but  a few  statements  are  essential  for  a thorough  under- 
standing of  conditions. 

A study  was  made  of  the  tax  and  assessment  records  from  1930 
to  1935  inclusive,  to  determine  the  amount  of  assessed  real  estate  val- 
uations, the  extent  of  tax  delinquency  and  problems  originating  from  this 
source.  Much  of  this  information  was  incorporated  in  the  tables  and  the 
discussions  in  the  preceding  sections  on  schools  and  roads. 

In  checking  the  data,  it  was  found  that  Cameron  County  presents 
no  outstanding  tax  problems  of  major  importance  different  from  those  en- 
countered in  the  average  county  within  the  State.  Increased  delay  in 
the  payment  of  taxes  during  the  recent  years  covered  by  this  study  was 
noted,  but  this  condition  has  also  been  prevalent  throughout  the  State 
and  cannot  be  taken  as  a situation  peculiar  only  to  Cameron  County. 

The  locations  of  individual  tax-delinquent  properties  were 
plotted  on  a map  and  studied  to  determine  if  there  were  any  marked  con- 
centrations, This  graphic  analysis  showed  that  the  delinquent  prop- 
erties were  widely  scattered.  This  is  quite  natural  when  considering 
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the  character  of  the  County,  as  v;as  mentioned  in  previous  sections, 
most  people  in  the  rural  areas  engage  in  part-time  farming  and  must 
look  elsev/here  for  a means  of  obtaining  a cash  income.  Those  finding 
no  other  employment,  find  it  exceedingly  difficult  to  obtain  cash;  tax 
delinquency  results.  Thus,  the  particular  location  of  their  homes  has 
no  significance  as  to  the  cause  for  the  delinquency. 

Cameron  County  avails  itself  of  a source  of  income  that  is  not 
used  in  many  counties  of  the  State.  Hunting  cabins  situated  on  leased 
camp  sites  on  State  land  are  assessed  and  a tax  is  levied  by  all  taxing 
bodies  within  the  County.  vVhile  the  assessed  valuation  placed  on  such 
cabins  averages  only  $200,  the  total  levy  is  appreciable  in  a township 
where  there  are  a large  number  of  them.  Gibson  Tovmship  profits  from 
this  source  to  a greater  extent  th-.n  do  the  othtr  tovmships  of  the  County 
but  all  participate  to  some  degree  in  this  loc.il  sourc-e  of  revenue. 

During  the  years  from  1933  to  1935  inclusive,  Gibson  Township 
assessed  ninety-nine  hunting  cabins  each  year.  The  total  levy  on  the 
cabins  per  year  amounted  to  $815  or  over  12  per  cent  of  the  total  levy 
of  the  Tcvvn.ship.  'iifhile  the  above  source  of  revenue  is  remunerative  and 
helpful,  difficulties  are  encountered  by  the  assessor  and  tiio  tax  collect 
or  in  handling  this  situation.  The  tax  collections  are  very  slov;,  the  re 
cords  shrv/ir.ig  almost  50  per  cent  of  the  1935  taxes  remaining  unpaid  on 
September  1,  1936.  The  tax  collector  is  handicapped  in  his  duties  and 
most  of  the  collection  effort  is  restricted  to  the  miailing  of  notices, 
since  the  cabins  are  only  occupied  during  the  hunting  season  consisting 
of  a fev/  weeks  of  the  year  and  the  greater  number  of  ov/ners  are  non- 
residents of  the  County.  An  attemipt  personally  to  contact  the  owners 
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during  tho  hurting  season  is  difficult  for  the  collector,  because  of  the 
widely  scattered  locations  and  isolation  of  tho  cabins. 

If  this  means  of  revenue  is  to  be  maintained,  a more  aggres- 
sive pi-ocodure  of  tax  collection  must  be  adopted  to  produce  the  desired 
results.  Ordinary  methods,  such  as  a tax  sale  of  the  cabins,  will  not 
prove  liighly  succecsfu.l,  since  the  lease  for  the  ground  is  not  involved 
and  permission  for  occupancy  could  not  be  guaranteed  to  a prospective 
buyer  by  the  County  if  the  delinquent  owner  refused  to  relinquish  his 
lease  v/ith  the  State  for  the  ground.  A inethcd  involving  seizure  and 
holding  for  a lamiued  period  of  time  until  -^he  taxes  and  cost  of  seizure 
is  paid,  would  probably  better  accomplish  the  purpose.  If  the  taxes  and 
costs  v;ere  not  paid  b^'  a certain  time,  the  State  could  then  cooperate  by 
terminating  the  lease  and  acquiring  the  cabin  for  its  o'.'m  use,  or  to 
rent  for  recreational  purposes.  Names  and  addresses  of  all  persons 
leasing  Cc.mp  sites  arc  obtainable  at  the  District  Forester’s  office  and 
assessors  and  tax  collectors  should  encounter  no  difficulty  in  keeping 
a close  up-to-date  check  on  new  and  old  lessees. 

Among  the  pi’operties  listed  for  sale  at  the  unseated  land-tax 
sale  of  1936,  were  those  having  unpaid  taxes  on  them  for  many  years  past, 
some  as  long  as  ten  and  twelve  years.  Nothing  is  gained  by  this  practice, 
for  the  incentive  to  buy  is  diminished  yearly  by  the  accumulation  of  un- 
paid taxes  on  these  properties.  It  vrould  be  wise  not  to  anticipate  rev- 
enue from  this  source  in  the  preparation  of  a budget,  and  its  consider- 
ation as  an  asset  is  doubtful.  The  Department  of  Forests  and  Waters  and 
the  Game  Commission  are  notified  about  such  properties  offered  for  sale. 
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It  is  not,  however,  always  convenient  for  these  bodies  to  purchase  land 
at  the  time  they  are  offered  for  sale  and,  in  some  instances,  the  land 
is  undesirable  for  their  purposes. 

After  having  been  carried  on  a sale  list  for  a reasonable  length 
of  time,  the  County  should  acquire  title  to  these  tax-delinquent  lands  and 
maintain  a separate  record  of  them.  By  adopting  this  procedure,  the  land 
could  be  made  available  with  a clear  title  when  a governmental  agency  had 
use  for  them  and  if  the  County  were  zoned  (see  recommendations  and  con- 
clusions), classification  of  these  lands  should  be  given  careful  consider- 
ation. 

Any  sparsely  populated  township  is  faced  with  the  problem  of 
obtaining  satisfactory  personnel  to  fill  administrative  offices.  Eligible 
persons  with  the  necessary  qualifications  may  be  scarce  and  many  qualified 
to  hold  office  may  have  no  spare  time.  Even  though  a suitable  tax  collect- 
or may  be  elected,  the  small  remuneration  obtainable  and  the  trouble  caused 
by  the  scattered  population  offers  little  incentive  for  aggressive  tax 
collection.  The  section  following,  on  recommendations  and  conclusions, 
suggests  changes  that  should  help  to  solve  these  problems. 
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Cameron  County  is  a good  example  of  an  area  in  which  opportunity 
presents  itself  for  intelligent  group  action  to  overcome  present  social 
and  economic  problems.  Some  of  these  difficulties  require  legislation  in 
order  to  make  desired  steps  possible.  Others  present  their  own  solutions. 
The  main  difficulty  is  in  awakening  a realization  of  the  necessity  for 
progress  and  in  getting  an  action  program  started  by  the  people,  for  their 
own  benefit . 

STATE  PURg-lASE 

Continued  purchase  of  lands  for  forestry  and  recreation  by  the 
State  Department  of  Forests  and  Waters  and  the  Game  Commission  is  one 
method  that  can  be  used  to  solve  partially  some  of  the  problems.  Such 
purchase  if  carefully  planned,  not  only  has  the  effect  of  blocking  out 
land  areas  and  relieving  the  distress  among  certain  individuals,  but  in- 
fluences the  school  and  road  problems  and  other  phases  of  local  government 
as  well.  Planned  and  coordinated  State  purchase  can  do  much  to  decrease 
isolated  settlement  and  the  high  per  capita  costs  of  furnishing  local 
government  facilities.  Removal  of  families  from  forest  areas  also  tends 
to  decrease  the  conflict  between  the  particular  individual  and  the  State 
in  the  matter  of  damage  to  crops  by  the  deer.  It  is  important  to  note 
that  unplanned  land  purchased  by  State  agencies  can. greatly  complicate 
the  problems  of  the  remaining  inhabitants. 

Purchase,  however,  can  move  but  slowly.  The  funds  for  public 
acquisi^iion  are  limited,  and  the  prices  that  can  be  paid  are  not  always 
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acceptable  to  the  individual.  Yet,  if  the  policy  of  concentrating  purchases 
to  remove  the  isolated  families  were  followed,  more  general  good  would  re- 
sult than  comes  from  purchasing  for  forestry  and  game  use  only. 

Policy  determination  and  direction  of  public  acquisition  is  out- 
side the  immediate  control  of  residents  of  the  County,  Nevertheless,  local 
wants  can  be  made  known  to  proper  authorities  and  this  type  of  remedial 
measure  can  be  made  to  work  hand  in  hand  with  other  correctional  measures 
and  other  phases  of  a program  over  which  local  residents  do  have  or  could 
have  control.  Rural  zoning  presents  just  such  an  opportunity. 

RURAL  ZONING 

Rural  zoning  is  defined  as  the  creation  by  law  of  districts  in 
which  regulations  prohibit  injurious  or  unsuitable  structures  and  uses  of 
structures  and  land.  The  regulations  vary  betv/een  different  districts, 
according  to  the  type  of  control  desired.  Zoning  is  but  a method  of  apply- 
ing collective  control  over  the  use  of  land  in  the  interest  of  the  public 
welfare;  it  is  a development  of  the  police  power  --  that  broad  grant  of 
power  under  which  governments  legislate  for  the  protection  of  health,  morals, 
safety,  convenience,  and  general  welfare  of  the  people.  That  pov;er  rests 
with  the  State,  but  can  be  and  is  given  to  lower  political  units  by  special 
grant.  Laws  granting  counties  the  pov/er  to  plan  county  development  and  to 
adopt  and  enforce  land  use  zoning  ordinances  were  passed  by  the  1937  ses- 
sion of  the  General  Assembly.  Under  the  provisions  of  the  county  zoning 
law,  should  Cameron  or  other  counties  decide  to  use  it,  the  procedure  would 
be  as  follows; 

(l)  The  Board  of  County  Commissioners  would  appoint  a Zoning  Commission  of 
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three,  five  or  seven  members  to  draw  up  an  ordinance*  (ibie  powers  and 
duties  of  the  Zoning  Commission  may  be  delegated  to  the  County  Planning 
Commission  if  one  exists.) 

(2)  The  Zoning  Commission,  after  detailed  study  of  the  County,  making 
use  of  all  available  data  and  services  from  local,  state  and  federal 
agencies,  would  prepare  a report  recommending  the  establishment  of 
appropriate  land  use  districts  with  the  permitted  and  restricted  uses  de- 
sirable in  each  district.  This  report  would  then  be  submitted  to  public 
hearing, 

(3)  The  Zoning  Commission  would  then  prepare  a final  report  and  present 
it  to  the  State  Planning  Board  for  advice  and  recommendations.  After 
receiving  these  suggestions  the  Commission  would  perfect  the  report  and 
transmit  it  back  to  the  Board  of  County  Commissioners, 

(4)  The  County  Commissioners  would  then  present  this  proposed  ordinance 
in  public  hearing,  to  receive  the  reaction  of  local  people, 

(5)  The  Board  would  then  vote  on  the  ordinance  and  in  case  of  acceptance 
would  name  the  effective  date.  Copies  of  the  ordinance  would  be  published 
in  local  papers,  and  would  be  put  on  file  v/ith  the  County  Commissioners' 
Clerk  and  with  the  Register  of  Deeds, 

(6)  A list  would  be  made  of  all  uses  not  in  conformity  to  those  set  up 
in  the  ordinance  and  this  list  would  be  filed  with  the  ordinance, 

(7)  Enforcement  would  be  a duty  of  the  Board,  but  authority  could  be 
delegated  to  some  other  official, 

(8)  A Board  of  Appeals  would  be  appointed  by  the  Board  of  County  Commis- 
sioners to  handle  any  complaints  arising  from  the  effects  of  the  ordinance. 
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(9)  Changes  or  amendments  of  the  ordinance  would  follow  the  same  pro- 
cedure as  described  above  in  the  case  of  original  adoption. 

Zoning  regulations  and  restrictions  should  bo  made  only  after 
careful  study  of  the  County,  Thoughtful,  careful  planning  must  precede 
zoning,  Tnis  use  of  the  police  power  is  only  a means  of  attaining  a 
desired  goal;  that  goal  is  the  careful  and  wise  use  of  natural  and  human 
resources  so  as  to  secure  the  greatest  good  for  the  greatest  number  of 
persons , 

Zoning  under  Pennsylvania  laws  is  not  retroactive.  7/hen  an 
ordinance  is  adopted,  existing  uses  contrary  to  the  regulations  are 
allowed  to  continue  as  before.  The  good  that  comes  is  not  an  immediate 
solution  of  all  problems;  rather  it  is  prevention  of  an  increase  in  those 
problems,  and  a gradual  elimination  of  the  undesirable  conditions.  Pro- 
vision may  be  made  in  the  ordinance  for  the  gradual  elimination  of  "non- 
conforming  uses"  so  that  after  a period  of  years  all  land  uses  in  all 
districts  shall  be  in  conformity  with  a set  of  rules  and  regulations  the 
people  of  the  county  have  made  for  the  use  of  the  resources  of  their  own 
county. 

Other  sections  of  this  report  have  pointed  out  certain  undesirable 
conditions  existing  in  population  distribution,  governmental  services,  and 
use  of  land  for  agricultural  and  recreational  purposes.  Zoning  attempts 
to  guide  the  use  of  land  for  the  purpose  to  which  it  is  best  adapted,  and 
over  a period  of  time,  will  have  more  or  less  influence  on  all  of  the 
described  conditions.  A few  brief  examples  will  serve  to  illustrate  v;hat 
is  meant  and  will  indicate  what  can  be  accomplished  by  rural  zoning. 
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To  illustrate;  The  analysis  of  the  school  situation  pointed 
out  that  Mix  Run  has  a high  cost  per  pupil  in  average  daily  attendance 
and  that  only  3 pupils  attended  the  school.  It  also  stated  that  the  lack 
of  a bridge  was  the  main  excuse  for  continuous  operation  of  the  school. 
Othermse  the  few  children  could  be  transported  elsewhere  at  lower  cost. 

The  analysis  of  land  use  indicated  that  agriculture  was  not  lucrative  on 
the  farms  in  that  area  and  that  the  land  is  better  adapted  to  forestry. 

The  main  reason  why  persons  continue  to  live  across  the  creek  is  that 
their  homes  are  already  established  there.  The  land  offers  but  little 
inducement  for  residents  to  stay,  but  so  long  as  the  buildings  are  habit- 
able and  governmental  facilities  (including  relief)  are  offered,  people 
will  continue  to  stay  there.  Such  a situation  causes  the  burden  of  the 
excessive  costs  of  governmental  services  to  bo  borno  by  others. 

Hope  has  been  entertained  that  a certain  school  in  the  County 
could  soon  be  closed.  However,  as  stated  in  the  analysis  of  schools, 
another  family  with  children  of  school  age  moved  into  the  area.  Nov/  the 
school  must  be  continued.  Had  there  been  a rural  zoning  ordinance  in 
effect,  establishing  that  area  as  a restricted  use  district,  the  family 
with  children  would  not  have  entered  the  district,  and  this  situation 
would  have  been  impossible.  The  school  could  have  been  closed.  The  other 
families  living  there  would  not  have  been  affected  — their  uses  would  con- 
tinues but  the  balance  of  the  County  and  the  State  would  directly  benefit. 

Other  examples  are  less  conclusive  but  are  just  as  important. 

In  another  part  of  the  same  Township  there  is  a farm  located  three  miles 
from  the  main  macadam  road,  on  a tov/nship  dirt  road  which  must  be  main- 
tained at  public  expense  primarily  for  one  faraily.  There  are  no  children 
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of  school  age  at  present,  but  there  is  nothing  to  prevent  another  faimily 

witn  children  of  school  age  from  moving  into  this  particular  area.  Those 
children  v/ould  have  to  be  educated,  either  by  establishing  a new  school  or 
by  transportation  to  existing  schools.  Were  a limited  use  district  estab- 
lished under  a County  Zoning  ordinance,  such  a situation  could  not  develop. 

In  Grove  township  north  of  U.  3.  Route  120  the  residents  are 
located  along  a macadam  road.  Tlie  area  might  well  be  dedicated  to  recrea- 
tional use  since  it  is  not  v/ell  adapted  to  crop  production.  If  necessary, 
year  long  residence  could  be  prohibited,  but  such  restriction  would  apply 
only  to  new  residents,  not  to  those  there  at  the  time  the  restriction  was 
enacted.  After  a period  of  years,  transportation  and  ether  school  costs 
would  be  eliminated  through  gradual  elimination  of  non-conforming  uses, 
and  the  relief  burden  would  gradually  disappear  (the  W.P.A.  labor  has 
supported  many  families  in  this  section  for  the  past  fewyears).  Yet,  the 
land  would  be  furnishing  a greater  public  good  than  it  is  at  present.  More 
summer  camps  would  be  built.  The  stream  could  be  improved  and  kept  stocked 
for  fishing.  The  remaining  residents  could  furnish  the  services  demanded 
by  tourists,  hunters,  campers,  and  vacationers.  The  County  would  have  just 
as  great  or  greater  tax  returns  from  a recreational  use  as  at  present  from 
the  properties  being  farmed.  Recreational  value  would  be  enhanced  by  pro- 
tecting recreational  facilities. 

Some  areas  would  not  be  restricted.  In  these,  use  could  continue 
on  as  before.  Some  of  the  isolated  cases  could  by  various  means  be  moved 
into  such  areas.  It  can  be  safely  assumed  that  many  of  the  farms  located 
in  the  better  valleys  will  remain  there,  and  it  is  only  logical  that  they 
should  do  so. 
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Other  illustrations  could  be  given,  but  enough  has  been  shown 
to  indicate  how  rural  zoning  could  help  overcome  the  problems  of  the  County, 

Zoning  is  a democratic  form  of  procedure  — • a group  action  against  a host 
of  common  evils  — a method  calling  for  wise  use  of  natural  and  hiimain  re- 
sources, instituted  and  controlled  by  local  residents,  yet  working  for  the 
benefit  of  the  State  as  well. 

State  land  purchase  and  other  measures  could  work  hand  in  hand 
with  rural  zoning.  It  could  be  made  the  policy  to  purchase  lands  of  in- 
dividuals located  in  restricted  use  districts.  Then  the  desired  results 
would  be  obtained  more  rapidly.  The  County  could  also  help  the  movement  by 
exchanging  county  owned  lands  in  unrestricted  districts  for  individually 
owned  lands  in  restricted  use  districts.  In  this  respect  it  would  be 
necessary  for  the  County  to  adopt  a more  rigorous  policy  in  handling  tax 
delinquency.  Seemingly  past  policy  has  been  to  acquire  land  by  tax  deed 
only  when  absolutely  necessary;  some  lands  have  been  delinquent  for  years, 
but  were  kept  on  the  tax  roll  in  the  hope  that  eventually  some  payment 
might  be  made.  Such  a policy,  although  seemingly  advisable  in  depression 
years,  actually  encourages  the  mis-use  of  land  and  aggravates  rather  than 
helps  solve  the  economic  and  social  problems, 

LOCAL  GOVERNMENT 

The  problems  discussed  in  the  school  and  road  sections  of  this 
report  show  clearly  the  need  for  a revision  of  laws  pertaining  to  local 
government.  The  payment  in  lieu  of  taxes  of  a stipulated  amount  per  acre 
by  the  State  for  State  owned  land,  without  regard  for  actual  need,  encourages 
perpetuation  of  a situation  that  obviously  needs  correction*  When  the  State 
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owns  the  greater  part  of  a township  and  the  population  is  sparse,  the 
State's  payments  to  townships  naturo.lly  bocome  larger  than  are  justified. 
This  fosters  unv/ise  expenditures  of  public  funds  and  the  local  inhabitants 
are  relieved  of  the  necessity  of  making  just  and  adequate  contributions 
for  the  support  of  their  institutions. 

A change  in  the  flat  rate  system  of  payments  by  the  State  for 
State  owned  land  to  township  organizations  in  lieu  of  taxes  formerly  re- 
ceived is  desirable.  It  is,  however,  difficult  to  recommend  a specific 
plan  that  would  be  applicable  to  the  entire  State  withoux  first  studying 
conditions  in  other  Counties.  A revision  in  the  law  incorporating  the  re- 
quirement that  proof  of  actual  need  should  be  furnished  before  payment  is 
made,  would  be  helpful  in  cases  where  the  State  owns  a certain  proportion 
of  a township  and  there  is  a minimum  number  of  inhabitants  or  the  road 
mileage  is  low. 

Permitting  road  and  school  districts  to  operate  independently 
when  their  responsibilities  are  reduced  below  a determined  rainimumj in- 
creases unit  costs  of  public  function.  Act  No.  157  passed  by  the  General 
Assembly  of  1937  wall  aid  the  school  situation.  This  Act  provides  for 
the  merger  of  small  school  districts,  giving  them  the  advantages  of  an  im- 
proved educational  program  and  in  many  cases  a greater  chance  for  econo- 
mical operation.  The  Act,  however,  will  not  remedy  the  situation  in  small 
attendance  areas,  as  has  been  mentioned  in  the  sciiool  section,  since  in- 
accessibility controls  transportation  and  v.dll  not  allow  consolidation  of 
such  areas  within  districts.  Zoning  alone,  or  together  v/ith  coordinated 
State  land  purchase,  as  mentioned  previously  in  this  section,  is  the  only 
apparent  remedy. 
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A partial  solution  of  the  road  problem  could  be  effected  by  a 
law  making  it  mandatory  for  the  State  to  assume  complete  control  of  township 
roads  when  the  mileage  falls  below  a certain  minimum.  The  General  Assembly 
of  1937  designated  approximately  2600  miles  of  tovmship  road  in  the  State 
to  be  added  to  the  State  system  January  1,  193Q»  No  Cameron  County  township 
roads  were  included.  Vi/here  the  State  already  contributes  the  major  portion 
of  funds  needed  for  the  maintenance  of  township  roads,  as  is  the  case  in 
several  townships  of  Cameron  County,  it  would  be  wise  for  the  State  to  con- 
sider the  acquisition  of  these  roads.  In  view  of  the  road  construction 
and  maintenance  resources  of  the  State  Highway  Department,  State  maintenance 
should  be  more  economical,  than  the  allotment  of  funds  to  an  organization 
inadequately  equipped  with  road  maintaining  facilities, 

A more  drastic  change  of  organization  could  possibly  be  suggested, 
upon  further  study  of  township  road  conditions  of  other  counties,  by  re- 
commending tha.t  the  State  take  over  all  township  roads.  The  inclusion  of 
all  tovmship  roads  in  the  State  into  State  Highway  districts  controlled  by 
physical  characteristics  instead  of  county  or  township  lines,  should  re- 
sult in  increased  economy  and  should  improve  the  quality  of  the  roads. 

This  would  further  extend  the  intent  of  act  51  A passed  by  the  1937  session 
of  Legislature  which  provides  an  appropriation  for  the  State  maintenance 
of  township  roads  for  the  period  of  tv;o  years  beginning  January  1,  1938. 

The  consolidation  of  various  township  organizations  and  the  re- 
visions in  laws  discussed  throughout  the  report  suggests  the  advisability 
of  combining  certain  groups  of  townships.  The  report  has  shown  there  is 
less  reason  for  separate  existence  of  tov/nshipsat  the  present  time  than  there 
had  been  in  the  past.  Declining  population,  speed  and  ease  of  transportation. 
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and  State  acquisition  of  land  and  roads  are  all  factors  contributing  to 
the  lack  of  necessity  for  independent  township  operation.  The  second-class 
tovmship  law  is  very  difficult  to  apply  to  townships  which  vary  in  popula- 
tion from  less  than  50  to  nearly  20,000,  especially  when  minimum  require- 
ments are  mandatory,  without  causing  problems  in  the  tovmships  where  the 
population  is  sparse.  With  the  possible  exception  of  Shippen,  all  the  town- 
ships in  Cameron  County  fall  in  the  group  where  economical  operation  is  diffi- 
cult if  satisfactory  conditions  aro  to  be  maintained.  The  grouping  of  those 
townships  in  which  the  population  falls  below  a certain  minimum  would  con- 
tribute greatly  to  the  solution  of  the  problems. 

agricultupj: 

Very  few  specific  recommendations  for  improving  agricultural  condi- 
tions can  be  offered  here.  The  natural  handicaps  under  which  the  farmers 
work  are  such  that  in  many  instances  it  v/ould  be  wise  to  attempt  to  devote 
the  land  to  other  uses.  This  is  particularly  true  in  the  upland  sections 
served  by  dirt  roads.  There  it  is  unv/ise  to  build  hard  surfaced  roads.  The 
farms  do  not  warrant  and  camiot  support  such  service.  True,  if  good  roads 
were  there  farm^s  would  produce  mors,  because  market  outlets  would  be  facili- 
tated, but  it  is  also  true  that  some  areas  will  continue  to  decline  whether  - 
or  not  hard  roads  are  built.  This  statem.ent  is  based  on  the  fact  that  some 
of  the  areas  along  macadam  roads  are  continuing  to  decline. 

No  doubt  farm  management  practices  could  be  improved  on  individual 
farms,  but  farm  management  is  not  the  cure  for  the  land  use  problems.  It 
v/ould  be  a wiser  policy  to  pick  out  tiie  areas  that  are  likely  to  continue  in 
agriculture  and  to  concentrate  effort  in  them  by  encouraging  the  use  of  the 
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best  farm  practices.  To  do  the  same  for  the  declining  areas  will  accomplish 
but  little  in  actual  solution  of  the  present  problems.  The  individual  may 
be  helped  for  the  time  being,  but  the  problem. is  not  solved  — it  continues 
on,  remaining  to  be  faced  by  another  generation.  The  question  will  have  to 
be  met  and  solved  some  time. 

If  present  trends  continue,  some  of  these  situations  will  handle 
themselves.  Complete  areas  will  be  abandoned.  Some  of  this  has  already 
occurred,  but  it  is  a slow  process,  increasingly  painful  to  those  wiio  remain 
Any  active  program  is  bound  to  be  costly,  but  when  this  is  balanced  against 
present  and  future  costs  of  governmental  services  and  relief  grants,  it  can 
be  seen  that  money  will,  in  fact,  be  saved  by  instituting  remedial  measures. 

Some  of  the  important  relationships  between  farm  and  non-farm  in- 
come v/ere  discussed  in  the  section  on  family  incomes  and  expenditures.  Fam 
management  practice  on  a greater  number  of  fams  might  v;ell  be  organized 
around  non-farm  enterprises,  but  this  activity  should  not  be  encouraged  be- 
yond the  amount  of  work  available.  Undoubtedly  in  the  future  there  will  be 
more  persons  employed  in  the  woods.  If  such  persons  can  also  operate  farms 
there  is  more  likelihood  of  sufficient  livelihood.  The  importance  of  loca- 
tion for  these  part-time  farms  cannot  be  over- emphasized . The  community 
will  gain  nothing  and  other  sections  of  the  State  are  bound  to  lose  if  the 
number  of  isolated  cases  is  increased.  However,  since  the  properties  along 
the  improved  roads  in  the  better  valleys  \¥ill  no  doubt  always  be  occupied, 
it  is  only  a wise  step  to  make  it  possible  for  those  occupants  to  take  ad- 
vantage of  all  opportunities  to  increase  family  earnings.  In  this  same 
connection,  residents  of  these  farms  can  also  well  afford  to  pay  even  more 
attention  to  the  needs  of  the  recreation  trade.  If  the  vacationer  and  the 
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local  resident  can  be  brought  closer  together,  each  can  profit  by  '..'hat  the 
other  has  to  offer. 

The  hone  market  is  not  fully  satisfied.  Favorably  located  farms, 
even  though  the  soil  resources  may  not  be  so  bountiful  as  those  of  more 
distant  farms,  have  the  advantage  in  producing  for  such  markets.  There  is 
some  opportunity  for  individuals  to  grow  more  truck  and  garden  produce  and 
more  attention  can  be  po.id  by  producers  to  quality  of  goods  sold.  Educa- 
tion and  extension  demonstrations  can  put  desirable  practices  into  use,  but 
the  point  again  is  emphasized  that  no  long-time  contribution  is  made  if  such 
practices  are  encouraged  regardless  of  the  location  and  natural  resources  of 
the  particular  farm.  A more  lasting  contribution  comes  from  delimiting  the 
areas  in  which  past  practice  has  shown  that  use  of  land  for  crop  production 
gives  only  a precarious  existence.  The  use  of  such  areas  for  other  pur- 
poses should  be  encouraged.  The  aid  in  education,  advice  and  demonstration 
should  be  concentrated  in  the  areas  that  are  knovm  to  be  adapted  to  crop 
production.  Adoption  of  such  a policy  is  only  exercising  forethought.  That 
is  what  was  meant  in  the  statement  that  Cameron  County  is  a good  example  of 
an  area  in  which  there  is  opportunity  for  concentrated  group  effort  to  in- 
telligently overcome  present  economic  and  social  problems. 

RECREATION 

Another  means  of  decreasing  isolation,  eliminating  conflict  in 
policy,  terminating  expenditures  for  schools  and  roads,  is  to  focus  attent- 
ion on  use  of  land  for  recreational  purposes.  Much  could  be  done  in  planning 
State  land  purchase  and  private  purchase  of  land  for  hunting  camps  and  summer 
homes.  Mention  has  been  m.ade  elsewl'iere  that  funds  for  State  purchase  are 
limited.  It  is  also  to  be  seen  that  the  individual  or  group  wishing  to  ac- 
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quire  a camp  cannot  always  afford  to  pay  the  owner  for  all  of  that  owner’s 
holdings.  A method  might  be  worked  out  whereby  the  State  could  purchase 
the  land  and  some  individual  or  group  could  purchase  the  buildings. 

This  would  vrork  to  the  benefit  of  the  present  owner  in  giving  hiiB  a greater 
sales  price  for  his  property,  and  would  still  work  toward  the  end  of  putting 
land  to  its  best  use.  Gradually  the  costs  of  maintaining  roads  could  be  de- 
creasea.  Roads  v/ould  need  to  be  maintained  only  during  the  summer  season. 
There  v/ould  be  no  expense  for  snow  removal,  nor  would  there  be  continued 
call  for  extension  of  hard-surfaced  roads  for  such  part-time  land  uses. 

At  present  the  County  has  a problem  to  solve  in  the  matter  of  tax- 
ing recreational  developments.  Vi/hen  an  individual  constructs  a camp  on  a 
State  owned  site  the  structure  is  subject  to  local  taxation.  Many  of  these 

xt 

camps  are  tax  delinquent.  There  are  two  problems  involved^  the  County  is 
in  need  of  tax  revenue,  but  the  rates  on  such  properties  cannot  be  placed 
too  high  for  fear  of  discouraging  development.  More  care  must  be  exercised 
in  the  assessment  and  collection  of  such  taxes.  The  County  might  well  de- 
velop a more  rigorous  policy  in  handling  such  tax  delinquency,  but  there 
too,  care  must  be  exercised  or  the  end  sought  will  not  be  gained.  The  diffi 
culty  of  policing  such  properties  to  insure  non-use  by  tax-delinquent  owners 
prohibits  too  rigorous  a policy.  The  counties  might  acquire  tax  title  to 
these  properties  and  establish  a system  of  temporary  leases  to  transient 
users  during  the  hunting  season. 

The  County  is  located  in  a large  recreation  area,  yet  the  facili- 
ties for  wise  use  of  these  resources  are  not  fulj.y  developed.  Full  develop- 
ment of  the  natural  possibilities  for  recreation  will  be  a major  contribu- 
tion to  the  solution  of  the  problems  arising  from  maladjustments  in  land  use 
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Not  only  can  the  community  benefit  by  a deliberate  attempt  to  guide  land 
use  in  the  interest  of  group  rather  than  of  individual  welfare,  but  the 
individuals  that  rerrain  in  the  area  in  which  year-long  residence  is  to  be 
encouraged  can  also  profit  by  giving  greater  attention  to  the  uses  to  which 
the  lands  are  naturally  adapted. 

It  cannot  be  denied  that  certain  individuals  would  be  adversely 
affected  if  a program  of  action  is  developed  in  accordance  with  these  con- 
clusions and  recommendations.  Such  is  always  the  case  whenever  an  action 
or  a remedial  program  is  attempted.  However,  it  is  also  to  be  seen  that 
the  difficulties  will  not  solve  themselves.  Unless  some  action  is  taken, 
these  problems  and  others  will  continue  indef initely,  and  thereby  seriously 
affect  a much  greater  number  of  individuals. 
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Honorable  George  H.  Earle,  III 
Governor  of  Pennsylvania 
Harrisburg,  Pennsylvania 

Dear  Governor  Earle: 

On  behalf  of  the  State  Plan* 
ning  Board,  I respectfully  suomit  to  you  the 
three  volumes  of  the  DRAINAGE  BASIN  STUDY  OF 
PENNSYLVANIA. 

Th.is  report  contains  detailed 
information  and  data  concerning  Pennsylvania  o 
water  resources  and  problems,  which  had  not  been 
assembled  hitherto.  It  is  presented  as  a refer- 
ence work  for  the  various  State  Departtnent s , fed- 
eral Agencies  and  Health  and  Water  Engineers. 


Sincerely  yours. 


RJ,®:NH 


COMMONWEALTH  OF  PENNSYLVANIA 
STATE  PLANNING  BOARD 

HARRISBURQ 


October  6,  1537 


Hon.  Ralph  1%  Bashore,  Chairman 
State  planning  Board 
Harrisourg,  Pennsylvania 

Dear  Mr.  Bashore; 

The  Staff  of  the  State  Planning  Board  herev/ith 
respectfully  submits  Part  I of  the  Drainage  Basin  Study  of  Penn- 
sylvania. 

This,  the  first  of  three  volumes,  covers  the 
Delav/are,  Lehigh  and  Schuylkill  River  Basins.  Parts  2 and  3> 
covering  the  Drainage  Basins  in  the  central  and  wesxern  portions 
of  the  State,  v;ill  be  transmitted  to  you  in  the  neo-r  future. 

Mr.  George  R.  Copeland,  Assistant  Director  and 
Mr.  James  A.  Patoerson,  Research  Assistant,  supervised  the  com- 
pilation of  the  data  contained  in  this  report.  Mr.  Patterson 
was  also  responsible  for  the  arrangement  of  this  material  for 
publication. 


A complete  statement  of  the  objectives  of  this 
study  and  acknowledgm/ents  to  cooperating  agencies  are  included 
in  the  preface. 


Very  truly  yours, 


Executive  Director 
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PREFACE 


Studies  of  the  Drainage  Basins  in  the  United  States  were  initiated 
by  the  Water  Resources  Committee  of  the  National  Resources  Gorimitteo  ec^rly 
in  1936,  and  were  carried  out  in  collaboration  with  the  Planning  Boards  of 
the  cooperating  States,  'feter  Consultants  were  appointed  by  the  National 
Resources  Committee  for  each  major  Drainage  Basin.  The  Pennsylvania  State 
Planning  Board  cooperated  with  the  Consultants  in  the  collection  and  com- 
pilation of  data  for  these  studies.  The  objectives  of  the  studies  v/ere: 

(1)  To  determine  the  principal  water  problems  in  the  various 
di'a-inage  areas  of  the  country. 

(2)  To  outline  an  integrated  pattern  of  water  development  and 
control  designed  to  solve  those  problems. 

(3)  To  present  specific  construction  projects  and  investigation 
projects  as  elements  of  the  integrated  pattern  or  plan,  with 
priorities  of  importance  and  time. 

This  report  presents  data  and  information  furnished  to  the  Water 
Consultants  for  the  preparation  of  the  National  Resources  Committee  Report, 
"Drainage  Basin  Problems  and  Programs",  December,  1936.  Inasmuch  as  the 
report  of  the  National  Resources  Committee  is  a summary  report,  most  of  the 
available  detailed  su,pporting  information  was  not  published.  It  is  the 
purpose  of  this  report  to  make  available  to  the  water  and  health  engineers, 
and  to  the  interested  State  Departments  and  Federal  Bureaus,  as  reference- 
material,  the  detailed  information  and  data  collected  by  the  Pennsylvania 
State  Planning  Board, 

Due  to  the  limitations  of  time  and  personnel,  it  v/as  not  possible 
to  make  detailed  studies  of  projects  submitted,  especially  with  regard  to 
cost  estimates.  Some  meritorious  projects  have  undoubtedly  been  omitted 


due  to  lack  of  information,  and  some  others  which  are  included  may  he  under 
construction  at  the  present  time.  In  many  cases  the  proposed  projects  fon 
new  public  water  supplies  included  no  plans  or  cost  estimates.  These  pro- 
jects are  shown  on  the  Project  Map  as  proposed  untreated  water  supplies 
pending  the  receipt  of  information  concerning  the  type  of  treatment  nec7 
essary. 

This  report  is  not  to  be  regarded  as  complete  or  final,  but  rather 
as  a preliminary  report,  subject  to  corrections  and  refinements,  from  which 
it  is  hoped  that  a satisfactory  plan  for  water  use  development  in  Pennsyl- 
vania may  be  evolved.  Communications  regarding  corrections  and  additions 
will  be  welcomed  by  the  Pennsylvania  State  Planning  Board. 

Grateful  acknowledgment  is  made  to  the  members  of  the  Water 
Resources  Sub-Committee  of  the  State  Planning  Board  for  their  generous 
contributions  of  advice  and  information  which  made  these  studies  possible. 

Further  acknov/ledgment  is  made  to  the  various  State  Departments  and 
Federal  Agencies  for  their  cooperation  in  making  available  data  and  infor- 
mation. 

Acknowledgment  is  likewise  made  for  technical,  clerical,  drafting, 
and  duplicating  assistance  furnished  by  the  Works  Progress  administration 
under  the  Federally  sponsored  project  ;f265-6905. 
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D R A 


DELAWARE  RIVER 
INAGE  BASIN 


I GENEFJiL  DESCRIPTION  OF  THI!  DSLAVUR3  RIVER  SUB  BaSIN  l/ 

(a)  Leng"^: Maximum  approximately  156  miles  ( Pennsylvania  portion  of 

v/hole  Delaware  Basin. 


(b)  Breadth . ---Maximum  approximately  90  miles  (Pennsylvania  portion  of 
v/hole  Delaware  Basin). 


(c)  Areas Total  of  the  entire  Delaware  River  Basin  12,012  square  miles. 

Total  in  Pennsylvania  6,460  square  miles. 

Total  in  Pennsylvania  excluding  Lohigh  and  Schuylkill  River 
Basins  3jl71*l  square  miles  2/. 


(d)  Physiogr&phys (The  separation  of  the  Lehigh  and  Schuylkill  sub- 

basins for  purposes  of  separate  consideration  leaves  three  unconnected 
portions  designated  as  the  Delaware  Sub -basin,  areas  marked  ”1"  in  Figure 
III.  These  will  hereafter  be  referred  to  as  Upper  Middle  and  Lower  Delaware.) 

1.  Topography; ---The  Upper  Basin  lying  within  xhe  glaciated  area  is 
mountainous  and  abounds  in  la,kes  and  ponds.  Along  the  eastern  boundary  of 
vVayne  and  Pike  counties  the  river  winds  around  the  precipitous,  jutting 
slopes  of  this  high  table-land,  and  finally  emerges  into  a broad  open  val- 
ley. The  stream  cuts  through  Kittatinny  Range  at  Delaware  ft'ater  Gap,  and 
continues  obliquely  across  the  Appalachian  Plain  to  South  Mountain  below 
Easton.  Thence  to  Trenton  the  River  is  bordered  by  alternating  hills  and 
valleys,  below  which  it  drains  the  lov;,  gently  rolling  agricultural  land 
of  the  piedmont  Plateau. 

2.  Geology: In  the  mountainous  region  the  formation  is  principally 

y Source; -Paragraphs  (a)  and  (b)  Scaled  from  Stream  Map  of  Pa. -6  miles=r 
1 inch.  Paragraphs  (c)  and  (d)  Water  Resources  Inventory  Report,  Part 
III  - Gazetteer  of  Streams.  Pennsylvania  Water  Su^-iply  Commission, 
Harrisburg,  Pa.  1916.  Paragraph  (f)  Preliminary  Report  Pennsylvania 
State  Planning  Board,  Harrisburg,  Pa.  Dec.  193‘1»  P«  71  • 
y V/here  mentioned  hereafter  except  as  noted  the  term  Delaware  Basin  will 
refer  to  the  portion  in  Pennsylvania,  exclusive  of  Lehigh  and  Schuylkill 
Basins . 
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shale  and  sandstone,  containing  deposits  of  antViracite  coal  and  glacial 
drift.  This  region  contains  many  lakes  and  ponds,  most  of  which  are 
natural,  pools.  Below  the  mountains  shale  and  limestone  formations  predom- 
inate down  to  Easton^  thence  to  its  mouth  the  stream  cuts  through  trap, 
sandstone  and  gneiss  formations. 

3.  Channel; Above  Trenton  the  stream  is  generally  swift  and  shal- 

low, flowing  over  a rocky  bed  with  numerous  riffles  separating  poolsf  the 
rugged  hills  which  flank  the  stream  rise  abruptly  from  the  water  in  many 
places,  while  in  other  places  bottom  lands  obtain.  At  Trenton  an  8 foot 
fall  occurs  #iich  limits  the  tidal  effect  extending  to  this  point. 

4.  Profile; The  rate  of  fall  per  mile§  from  Hancock  to  Port  Jervis, 

70.5  miles  is  6.8  feet  per  milej  thence  to  7 miles  above  Trenton,  elevation 
20,  115  miles,  3<'5  feet  per  mile}  thence  62.5  miles  to  Delaware  Boundary. 

The  follomng  table  gives  elevation  at  various  points  vdth  distances 

above  the  Pennsylvania-Delaware  State  Line. 


LOCATION 

DIST. 

MILES 

ELEVATION  ABOVE 

SEA  LEVEL 

State  Line  Pennsylvania-Delaware 

0.0 

* 

Trenton,  New  Jerseyj  P.R.R.  Bridge 

55.5 

■K- 

Point  Pleasant 

79.0 

73 

Easton 

106.0 

157 

Delaware  Water  Gap 

135.5 

290 

Port  Jervis,  Now  York 

177.5 

418 

Hancock,  Nevf  York 

246.0 

0^ 

CO 

Northern  Pennsylvania-New  York  Stats  Line 

0 

• 

CM 

980 

* Tidewater 

2 


1937 


1 


r 


t 


I _ 

□ □□HD 


APPROXIxv^TE  FOREST  AND  CLEARED  LAND  CLASSIFICATION  3Y  ViiATERSHEDS 
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counties  in  watershed  have  same  proportion  of  each  land  class  as  the  entire  county. 


(e)  Cover; See  Reconnaissance  Land  Use  Map  (Fig.  II).  Table  I shows 


the  proportion  of  various  types  of  cover  in  the  Basin. 

(f)  Climate; The  average  annual  precipitation  within  the  Delaware  Water- 

shed varies  from  slightly  less  than  40  inches  in  restricted  sections  of 
the  lower  watershed  to  more  than  50  inches  on  extensive  ridge  areas  among 
the  headv/aters.  Very  little  snow  falls  in  the  southern  portion  of  the 
Basin  after  April  1st,  and  in  November  the  snows  are  generally  light  and 
do  not  remain  long  on  the  ground.  The  average  annual  snowfall  at  Phila- 
delphia is  about  23  inches,  the  ground  being  covered  with  snow  an  average 
of  28  days  during  the  winter  season. 

Temperatures  of  100°  or  higher  are  seldom  recorded,  but  relatively 
high  humidity  sometimes  makes  the  temperature  oppressive.  During  the 
hottest  periods  in  summer  the  wind  movement  is  generally  light  and  affords 
very  little  relief.  The  winters  in  the  southern  portion  are  mild,  there 
being  an  average  of  less  than  100  days  with  the  minimum  temperature  below 
the  freezing  point,  while  zero  temperatures  are  not  reached  more  than  two 
or  three  timies  during  a winter  season.  The  summer  mean  in  the  extreme 
southern  portion  is  about  73°s  and  the  winter  mean  is  about  32°,  v/hile 
the  northern  portion  has  a slimmer  mean  of  about  66°  and  a winter  mean  of 
about  23°. 

Tlie  prevailing  winds  are  from  the  northwest  in  winter  and  the  south- 
west in  summer,  and  the  wind  movement  is  generally  light  or  moderate. 


4 


II  HUI^IAII  OCCUPANCY 


In  I93O5  the  Delaware  Sab-3asin  within  Pennsylvania  had  a population 
of  554-5635  persons  This  comprised  nearly  6 per  cent  of  the  population 

of  Pennsylvania  and  0.5  per  cent  of  the  population  of  the  United  States. 
The  average  density  of  population  was  175  per  square  mile  in  1930o 
Fig.  Ill  shows  the  distribution  of  population  for  the  Delav;are  Basin 
for  1930. 

(a)  Cities  and  Towns; Information  regarding  the  number,  classification 

by  population,  size  and  rate  of  developm.ent , and  general  character  of 
cities  and  tovms  of  the  Basin  is  given  in  tables  II  and  III. 

( b ) Rural  Development : 

1.  Agricultural;  ^ 

The  northern  part  of  the  Upper  Delaware  is  in  the  Northeastern  Dairy 
Region,  while  the  southern  part  of  this  section  forms  the  major  portion  of 
the  Pocono  Resort  Area.  This  portion  is  largely  forested  as  shown  by  the 
Land  Use  Map  (Fig.  II).  The  Middle  Delav/are  section  includes  most  of 
Bucks  County  and  is  in  the  Penn's  Manor  Dairy  eund  Poultry  region,  with  its 
southern  tip  in  the  Philadelphia  Truck  Crop  Area.  The  Lower  Delaware  sec- 
tion comprising  parts  of  Chester  and  Delaware  Counties  is  in  the  Quaker 
Dairy  Region  and  contains  the  Chester  County  m.ushroom  area  as  well  as  a 

^ Based  on  U . S.  Census  1930.  Wiere  Civil  Subdivisions  are  split  by 
Drainage  Basin  Boundary,  portion  in  each  basin  is  estimated  as  propor- 
tional to  area.  Towns  on  the  line  are  placed  in  one  Basin  or  the  other. 
^ Preliminary  Report  Pennsylvania  State  Planning  Board  - Harrisburg, 
Pennsylvania  December  1934- . Page  IO6. 


Ml 


3 


M 


> 


CO 


P-, 


M 


M 

CO 

-< 

ml 

P-rl 

I 

m 

i:^ 

Q 

o 


s 

o 

M 

M 

I 

“H 

O 

M 

l-H 

CO 


■^s 

m 

o 


3 

o 


m 

m 

o 

a, 


DISTRIBUTION  OF  POPULATION 

1930 


table:  III 


CLASSIFICATION  OF  CITI3S  AMD  BOROUGHS  ^ D3LAVJAR3  BASIN  IN  P3NMSYLVAM1A 


(EXCLUSIV3  OF  SCHUYLKILL  AM'D  LEHIGH  BASINS) 


Cities 

and 

Boroughs 

County 

Population-"'  930 
U.  3.  Census 

Percent  Increase 
1900  --  1930 

Predominant  * 
type 

of  Industry 

50,000  to  100,000 

(1) 

59,164 

74.1 

Chester 

De  lav/are 

59,164 

74.1 

M 

10,000  to  25,000 

(3) 

33,706 

73,2 

Bristol 

Bucks 

1 1 ,799 

66. 1 

M 

Coatesville 

Chester 

14,582 

154.9 

M 

West  Chester 

Chester 

12,325 

29.4 

A & M 

5, 000..  to  10,000 

(121 

77,404 

181  .9 

Morrisville 

Bucks 

5,368 

291.5 

M 

Clifton  Heights 

Delaware 

5,057 

117.0 

• .T 

-.1 

Collingdale 

If 

7,857 

1203.0 

Residential 

Darby 

Tt 

9,899 

188.7 

M 

Lansdowne 

II 

9 , 542 

262.8 

Residential 

Media 

ft 

5,372 

74.7 

A & M 

Yeadon 

fl 

5,430 

688.1 

Residential 

East  Stroudsburg 

Monroe 

6,099 

1 30.3 

M 

Stroudsburg 

tt 

5,961 

72.8 

T & M 

Bangor 

Northampton 

5,824 

41.8 

M 

Nazareth 

ft 

5,505 

1 38.9 

M 

Honesdale 

Wayne 

5,490 

91  .7 

M 

2,500  to  5,000 

(15) 

58,1 34 

152.4 

Doyles town 

Bucks 

4,577 

50,9 

M 

Quakertovm 

If 

4,883 

62.0 

M 

Dowingt own 

Chester 

4,548 

113.2 

M 

Kennett  Sc^uare 

11 

3,091  . 

103. Q 

M 

East  Lansdov/ne 

Delaware 

3,168 

-- 

Residential 

Glenolden 

II 

4,482 

413.4 

Residential 

Marcus  Hook 

It 

4,867 

302.5 

M 

Norwood 

fl 

3,878 

201.6 

Residential 

Prospect  Park 

ft 

4,623 

340.3 

Residential 

Ridley  Park 

It 

3,326 

172.0 

Residential 

Sharon  Hill 

ft 

3,825 

261 .5 

Residential 

Swart hmo re 

It 

3,405 

277.1 

Residential 

Upland 

11 

2,500 

17.3 

M 

Hatboro 

Montgomery 

2,651 

222.1 

M 

Pen  Argyl 

Northampton 

4,310 

54.8 

T & M 

Total  under  2,500(49) 

52,024 

35.3 

Total  all  Cities 

and  Boroughs 

(80) 

285,432 

96.5 

* A - Agriculture  (M)  - Mining  T - Transportation  M - Manufacturing. 
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part  of  the  Philadelphia  Estate  Region* 

Study  of  the  Land  Use  Map  (Fig*  II ) v;ill  indicate  that  the  Middle  and 
Lower  sections  of  the  Basin  are  largely  composed  of  ’’above  average”  and 
’’superior”  farm  land,  ivith  small  scattered  arpas  of  v/oodland* 

The  follo’ving  table  gives  statistics  pertaining  to  comities  mainly 
within  the  Basin  and  shows  trends  in  Agricultural  Development.  The  trend 
has  been  downward  from  I9OO  to  1930  but  shows  a slight  reversal  for  the 
past  5 years.  The  farm  population  for  the  o.rea  involved  v;£is  76,875  in 
1930.  This  increased  to  84,040  in  1935*  It  will  be  noted  that  the  per 
cent  of  land  in  farms  increased  less  than  1 per  cent  during  this  period 
and  that  the  trend  v/ith  reference  to  land  in  farms  in  Pennsylvania  contin- 
ued dormward. 

TABLE  VI 

Number  of  Farms  and  the  Amount 

of  Land  in  Farms  for  Counties 
Located  Mainly  in  the  Delaware  Sub  Basin 


Year 

No* 

of 

Farms 

Land  in 

Farms 

(Acres) 

Per  Cent 
of 

Total 

Area 

Per  Cent 
of 

Farm  Land 
In  Penna. 

1900 

20,800 

1,656,476 

74.5 

8.6 

1910 

19,532 

1,612,445 

72.5 

• 

CO 

1920 

18,099 

1,499,702 

67.4 

8.5 

1925 

17,333 

1,330,119 

59.8 

8.2 

1930 

14,414 

1,211,998 

54.5 

7.9 

1935 

15,743 

1,231,134 

55*3 

7.8 

Source: 

-Census  of  Agriculture 

--  U.  S.  Department 

0 

0 

0 

1 

CD 

0 

CD 

* 
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2.  Industrial  (decentralized); The  inajor  decentralized  industries 

of  the  Basin  include  the  production  of  textile  products,  stone,  food  prod- 
ucts, and  a little  anthracite  coal.  Recreation  is  an  important  industry. 

3*  Mining  (including;  petroleuim); Anthracite  coal  mining  is  rela- 

tively unimportant  in  this  Basin,  there  being  only  tv;o  operating  mines, 
which  are  located  in  Wayne  County.  The  quarrying  of  flagstone  and  curb- 
stones in  Pike  County  is  important.  Crushed  stone  and  building  stone  is 
also  quarried  in  the  Basin. 

4.  Lumbering; The  lumbering  industry  which  ro;ached  its  peak  in 

Pennsylvania  in  I9OO  has  been  declining  since  that  thae  and  o.t  present  is 
relatively  unimportant  in  the  State  although  it  remains  a potential  indus- 
try for  the  future.  As  indicated  bj^  the  Land  Use  ’lap  (Fig.  II)  there  is 
considerable  forest  land  in  the  northern  part  of  the  Basin  which  under 
"sustained  yield"  development  might  pla-y  a part  in  tiie  rejuveno-ti^^n  of 
lumbering. 

( c ) Analysis  of  Past  Trends,  Present  Conditions  and  Probable  Future  Tend- 
encies under  Sections  (a)  and  (bT7 

1.  Cities  aiid  Tovms; — -Study  of  Table  II  indicates  the  rapid  growth 
of  cities  and  boros  in  the  Basin  which  m.ore  than  doubled  in  population  be- 
tween 1900  and  1930  but  which  as  a group  showed  a slight  loss  between  1930 
and  1934.  The  township  population  has  increased,  but  to  a lesser  degree. 
There  has  been  some  tendency  for  the  population  to  drav/  together  in  commu- 
nities but  over  half  the  population  still  lives  in  the  tovmships.  The 
Upper  Delav/are  Section  is  largely  a resort  area  and  since  it  contains  a 
large  share  of  the  State’s  natural  lakes  it  should  continue  to  develop  in 
this  use.  While  there  m8.y  be  a decrease  in  permanent  popula.tion,  the  fu- 
ture of  cities  and  boros  in  this  region  as  recreation  centers  seems  to  be 


s.ssured*  In  the  Middle  ajid  Lower  Sections  of  the  Basin  which  sre  adjacent 
to  Philadelphia  the  cities  and  boros  would  likewise  be  expected  to  oontin.,'.e 
to  thrive  and  develop. 

2^*  AF;ri culture; Trends  in  agricultural  development  shovm  in  Table 

IV  indicate  as  v/ould  be  expected  the  reverse  of  those  showing  development 
of  cities  and  towns,  - a dropping  off  in  number  of  farms,  and  area  of  farm 
land.  This  is  in  line  with  improved  agricultural  production  methods  and 
the  consequent  decrease  in  needed  acreage  and  manpower  despite  increasing 
production.  The  reversal  in  trend  during  the  past  5 years  is  believed  to 
be  temporary  and  is  probably  accounted  for  bjr  the  fact  that  much  land  for- 
merly abandoned  as  incapable  of  producing  an  adequa.te  return  is  now  occu- 
pied by  persons  forced  to  leave  the  cities  by  depressed  industrial  condi- 
tions. 

As  may  be  seen  on  the  Reconnaissance  Land  Utilization  Map  (Pig.  II ) 
there  are  large  areas  of  "below  average"  and  " subraarginal"  farm  land  in 
the  upper  part  of  the  Delaware  Sub-Basin. 

The  Pennsylvania  State  Planning  Board  is  no\7  engaged  in  a study  of 
land  use  by  means  of  vrhicli  it  hopes  to  determine  which  areas  may  be  made 
more  serviceable  to  the  people  of  the  State  by  withdravring  them  from  agri- 
cultural use.  ¥Ihile  this  study  has  not  yet  progressed  far  enough  to  pro- 
vide the  limits  of  such  areas  it  is  believed  that  much  of  the  land  classi- 
fied as  "submarginal  " and  "below  average"  on  the  Land  Utilization  Map  will 
fall  in  this  category.  It  v/ould  appear  that  most  of  the  land  so  withdravm 
could  best  be  utilized  by  being  reforested. 

Should  such  a program  be  carried  out  it  is  probable  that  the  now  de- 
cadent lumbering  industry  would  be  rejuvenated  and  perpetuated  on  a 
"sustained  yield"  basis. 
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3.  Industry: — -No  detailed  study  of  industrial  trends  in  the  State 
has  been  made  and  consequently  no  definite  statements  concerning  the  matter 
can  be  made* 

In  general  however  industry  except  for  recreation  is  relatively  un- 
important on  the  Upper  Delav/are  section  of  the  Basin,  and  it  is  not  likely 
to  become  important*  The  recreation  industry  in  the  Pocono  Mountain  Re- 
sort section  will  probably  continue  to  flourish* 

The  Middle  and  Lower  Delaware  sections  in  Bucks,  Chester  and  Delav/are 
Counties  contain  v/ell  developed  and  widely  diversified  mgjiufac taring  in- 
dustries v/hich,  being  advantageously  located  v/ith  reference  to  transporta- 
tion and  distribution  centers,  are  expected  to  continue  to  develop  in  the 
future* 

Development  comparable  to  that  of  the  past  thirty  years  is  not  ex- 
pected however* 

(d)  Transportation  Facilities; --- 

1*  Waterv/ays: See  section  IV  - (a)* 

2*  Highways; A system  of  well  paved  higlways  traverses  the 

Basin  in  all  directions  connecting  all  population  centers  and  providing 
adequate  transportation  facilities  for  motor  vehicles. 

3*  Railroads ; The  principal  railroads  v/hich  operate  lines  in 

the  Basin  are; 


Erie 

Delav/are  Lackawanna 
Lehigh  Valley 
Lehigh  & New  England 

Pennsylvania 
Philadelphia  & Reading 
Baltimore  & Ohio 


) 

) 

) Upper  Delav/are 
) Basin 

) Middle  and  Lower 
) Delaware  Basin 
) 


In  addition  to  the  above,  several  smaller  lines  operate  in  the  Basin* 
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All  the  population  centers  have  adequate  railroad  facilities.  In  the 
northern  portion  of  the  Basin  v/hich  is  mountainous  and  sparsely  settled 
there  are  relatively  few  railroads. 

Aix'oorts; The  United  States  Department  of  Commerce,  Airv/ay 

Bulletin  Number  2,  September  1,  1934-  lists  11  commercial  or  municipal  air- 
ports lying  in  the  Basin.  The  same  bulletin  lists  one  Naval  airport  and 
a seaplane  port  in  the  vicinity  of  Philadelphia. 
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Ill  STREilMS  OF  THE  BaSIN  ^ 


(a)  DELAWARE  RIVER.  Main  Stream. 

1.  Source; The  East  and  West  Branches  of  the  Delaware  River  rise 

on  the  v/estern  slopes  of  the  Cat  skill  Mountains  in  the  State  of  New  York, 
at  an  elevation  of  about  1,900  feet  and  unite  at  Hancock,  Nev;  York,  on 
the  Pennsylvania  and  New  York  boundary,  to  form  the  main  streamy  elevation 

095. 


2.  Course; Southwesterly  and  southeasterly  to  Port  Jervis,  New 

York|  thence  southwesterly  to  Easton^  thence  southeasterly  to  5 miles  be- 
low Trenton,  New  Jerseyj  thence  southwesterly  to  Delaware  Bay. 

3.  Length; Total  375  miles; In  Pennsylvania,  West  Bronch,  7 

miles;  main  stream,  248  miles. 

4.  Drainage  Area; Total  12,012  square  miles.  For  description  see 


I - (d). 

5.  Discharge; Gaging  station  at  Trenton, 

Area  above  station  6,796  miles. 

Mean  Annual  Discharge  (23  yrs.) 

Maxim.um  Discharge  (1913-1936)  March  19j 
Minimum  Discharge  (1913-1936)  September 


New  Jersey.  Drainage 


1.66 

c.s.m 

1936 

33.5 

CoS  oin 

16,  1932 

0.179 

c .s  .ra 

^ Source  for  all  streams  except  discharge  data  - Yster  Resources  Inventory 
Report,  Part  III,  Gazexteer  0^'  Streams.  Penisylvania  Water  Supply  Commis- 
sion - Harrisburg,  Pa.  ].9l6.  Discharge  data; -Pennsylvania  Department  of 
Forests  & Waters  and  U.S,  Geological  Survey.  - Herrisourg,  Pennsylvania . 

Note; Figures  on  Maximum  Discharge  in  March  1936  are  advance  unpublished 

data,  "c.s.m,"  means  Cubic  Feet  per  Second  per  Square  Mile  of  Drainage 
Area. 

^ Flow  in  canals  not  included. 
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(b)  Lackav/axen  River 


Tributaiy.  to  Delamre  River 


1.  Source ; Formed  by  junction  of  West  Branch  and  Waymart  Branch 

at  Prompt  on,  central  V/ayne  County;  elevation  1,090* 

2.  Course ; Southeasterly  to  Hawley;  thence  easterly  into  Pike 

County  to  Delaware  River* 

3*  Length; T^venty-seven  miles  along  stream. 

4.  Drainage  Area; Contadns  602.8  square  miles  embracing  portion 

of  Wayne,  Lackawanna,  Monroe  aiid  pike  Counties  of  broken,  mountainous  coun- 
try containing  numerous  small  lakes,  ponds  and  swamps.  The  main  valley  is 
narrow  and  flanked  with  steep,  high  hills  which  ai'e  v/ell-wooded.  The  Basin 
lies  within  the  glaciated  area  with  its  drift  deposits  over  shale  and  sand- 
stone formations.  The  channel  is  sin^ious,  over  a rocky  bed  between  steep 
banks;  in  a deep  gorge  with  cascades  in  lower  course. 

Rate  of  fall;  from  source  to  mouth;  l8.3  feet  per  mile. 

5*  Discharge ; Gaging  station  at  Ylest  Ha.wley. 

Drainage  Area  above  station  - 206  square  miles. 

Average  Discharge  (1924-1934)  1*69  c.s.m. 

Maximum  Discha.rge  (March  18,  1936)  68.0  c.s.m. 

Minimum  Discharge  (September  23,  1929)  .073  c.s.m. 

(c)  Wallenpaupack  Creek  Tributary  to  Lackawaxen  River 

1.  Source; In  Pocono  Plateau,  Coolbaugh  Township  northwestern 

Monroe  County. 

2.  Course; Northeasterly  to  Lackawaxen  River,  being  T/ayne  - Pike 

County  boundary  from  2 miles  below  source  to  mouth. 

3.  Length; Tv/enty-eight  miles  along  stream. 

4.  Drainage  Area; Contains  239*6  square  miles  of  broken,  moun- 

tainous country  containing  many  lakes  and  swamps  of  glacial  origin. 
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5.  G-eolo^y ; Shale  and  sandetone  foraations;  glacial  drift.  The 


channel  is  sinuous  through  a rock  defile  at  L'^^Ssdale,  entering  an  oHd 
buried  valley  thru  which  it  winds  for  12  miles,  thence  over  cascades,  in- 
cluding Paupack  Falls. 

6.  Discharge ; Gaging  station  at  Wilsonville. 

Drainage  Area  above  station  228  square  miles. 

Average  Discharge  (1913”1922,  1925’-34)  1.66  c.s.r,,. 

Maocimum  Discharge  Wo  record. 

Minimum  Discharge  0 c.s.m. 

(d)  Shohola  Creek  Tributary  to  Delav/are  River 

1.  Source: In  Pccono  Mountains;  Palmyra  Tovmship;  West  Pike 

County. 

2.  Course; Northeasterly  to  Delav/are  River. 

3.  Length; 25  miles  along  stream. 

4.  Drainage  Area: Contains  84.1  square  miles  of  broken,  moun- 

tainous counti’y  containing  glacial  lakes  and  swamps  in  Upper  Basin;  the 
main  valley  becomes  narrow  below  Shohola  Falls;  v;ell  wooded.  Good  storage 
sites  exist  in  Upper  Basin.  The  channel  is  sinuous  through  glacial  drift 
in  upper  course;  through  a sandstone  gorge,  v/ith  vertical  banks  300  feet 
high,  from  Shohola  Falls  to  mouth. 

Rate  of  fall  per  mile;  from  elevation  1,140  to  1,040,  0.5  mi.lej 
200  feet  (Shohola  Falls);  thence  to  mouth,  9 miles,  53»1  feet. 

5»  Discharge; Gaging  station  at  Shohola,  Pennsylvania. 

Drainage  Area  above  station  81.8  square  miles. 

Average  Discharge  (1903-1929)  1.8l  c.s.m. 

Maximum  Discharge  Not  available. 

Minimum  Discharge  Not  available. 
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(e)  Big  Bushkill  Creek 


Tributary  to  Delav/are  River 


1.  Source ; Peck’s  Pond,  in  Blooming  Grove  and  Porter  Townships, 

southern  central  Pike  County. 

2.  Course : Southwesterly  and  southeasterly  to  Delaware  River. 

3.  Length: Twenty-two  miles  along  stream. 

4.  Drainage  Area: Contains  149»2  square  miles  of  broken,  moun- 

tainous country  containing  many  lakes  and  swamps  of  glacial  origin;  well 
wooded.  The  channel  is  sinuous  thru  shale  and  sandstone  formations  and 
glacial  drift;  many  cascades  in  course,  and  in  a rocky  gorge  from  Resseca 
to  junction  of  Saw  Creek,  v/idening  thence  to  mouth. 

5*  Discharge: Gaging  station  at  Shoemaker,  Pennsylvania. 

Drainage  Area  above  station  117  square  miles. . 

Average  Discharge  (I908-I6,  1920-34)  1»99  c.s.m* 

Maximum  Discharge  (July  24,  I920)  Not  determined. 

Minumum  Discharge  (September  21,26,  1932)  0.034  c.s.m. 

(f)  Broadheads  Creek  Tributary  to  Delaware  River. 

1.  Source : In  Pocono  Mountains,  Barrett  Township,  northeastern 

Monroe  County. 

2.  Course: Northeasterly  into  Pike  County;  thence  southerly  in- 

to Monroe  County  to  Stroudsburg;  thence  easterly  to  Delav/are  River. 

3.  Length: Twenty-nine  miles  along  stream. 

4.  Drainage  Area: Contains  285*0  square  miles  of  broken,  moun- 

tainous country  containing  lakes  and  swamps  of  glacial  origin;  well  wooded. 
The  channel  is  sinuous  thru  a narrow  valley  of  shale  and  sandstone  forma- 
tions and  glacial  drift,  being  a rocky  gorge  in  places  and  having  rapids 
and  falls. 

5*  Discharge: Gaging  station  established  at  Anolomink,  Septem- 
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ber  1908}  discontinued  October  1913*  Records  are  not  available. 

(g)  Tohickon  Creek  Tributary  to  Delaware  River 

1.  Source; In  Springfield  Township,  northwestern  Bucks  County, 

elevation  636. 

2.  Course ; Southeasterly  to  Delav/are  River, 

3.  Length; Twenty-eight  miles  along  streaa., 

Drainage  Area; Contains  112.1  square  miles  of  rolling  agri- 

cultural country,  extensively  developed,  broad  valley  with  gently  sloping 
sides,  basin  in  Piedmont  plateau.  The  channel  is  sinuous  thru  shale  and 
sandstone  formations  containing  intrusions  of  trap  rock,  in  a i-avine  for 
last  4 miles.  Rate  of  fall  from,  source  to  California,  elevation  500, 

3 miles,  46  feet  per  mile;  thence  to  m.outh,  25  miles,  I7.I  feet. 

5»  Discharge;  7,-^ Gaging  sta,tion  at  Point  Pleasant,  Pennsylvania. 

Drainage  Area  above  station  - 107.3  square  miles. 

Average  Discharge  (24  yrs.)  I.87  c.Scm. 

Maximum  Discharge  (September  27,  1907)  38.36  c.s.m. 

Minim'Um  Discharge  No  record 

(h)  Neshaniiny  Creek  Tributary  to  Delav/are  River 

1.  Source; Formed  by  junction  of  North  and  West  branches  at 

Chalfont,  New  Britain  Township,  Bucks  County.  Elevation  232. 

2.  Course; Southeasterly  to  Delaware  River. 

3*  Length; — -Thirty-eight  miles  along  stream. 

Drainage  Area; Contains  236.5  square  miles  of  rolling  agri- 

cultural country  in  Piedmont  Plateau.  The  channel  is  tortuous  through  red 

shale  and  sandstone  formations  containing  intrusions  of  tra.p  rock.  Rate  of 

JJ  Data  not  available  from  source  given  in  Footnote  Mo.  5*  It  was  obtained 
from  House  Document  486  - 71st  Congress  2nd  Session,  Report  of  Corps  of 
Engineers  on  Tohickon  Creek  - Pages  1-11, 
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fall  per  mile,  - from  source  to  elevation  100,  I8.5  miles,  7*5  feetj  thence 
to  elevation  20,  13  miles,  6.2  feet;  thence  6.5  miles  to  mouth. 

5.  Discharge; Gaging  Station  established  near  Rushland,  June  1884; 

discontinued  December  1913  • Records  not  available. 


(i)  Brandywine  Creek 


Tributary  to  Delaware  River 


1.  Source; Formed  by  junction  of  East  and  West  branches  in  East 

Bradford  and  Pocopson  Townships,  Chester  County;  elevation  I78. 

2.  Course; Southeasterly  into  State  of  Delaware  to  Delav;are  River. 

3.  Length; 9*5  miles  along  stream  in  Pennsylvania. 

Area; Contains  3OI.O  square  miles  in  Pennsylvania  of 

rolling  agricultural  country  of  the-  Piedmont  Plateau.  The  main  valley  be- 
comes narrow  in  the  State  of  Delaware  a.nd  is  flanked  with  steep  hills  200 
to  300  feet  high.  The  upper  Basin  has  red  shale  and  sandstone  formations 
vd.th  intrusions  of  trap  rock;  then  the  stream  flows  through  a narrow  belt 
of  limestone  and  a wide  belt  of  slate  into  a broad  gneiss  formation. 

5.  Discharge; ---Gaging  station  at  Chadds  Ford,  Pennsylvania. 


Drainage  Area  above  station  2b7  square  miles. 


Average  Discharge  (1911“34) 
Maximum  Discharge  (March  5?  1920) 


106 


1.29  c.s.m. 


c . s .m. 


Minimum  Discharge  (December  11,  13?  23,  1932)  0.174  c.s.m. 
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IV  EXTENT  AND  ADEQUACY  OF  EXISTING  VfeT£P.  DEVELGPL'IENT 


(a)  Navigation;  8/ The  Delaware  Sub-Basin  was  formerly  served  by  5 canals, 

4 of  which  have  been  abandoned.  The  Delaware  River  was  formerly  connected 
with  New  York  Bay  by  the  Delaware  and  Raritan  Canal  and  with  Chesapeake  Bay 
by  a private  lock  canal.  The  use  of  the  former  canal  has  been  discontinued 
ivhile  the  latter  was  acquired  by  the  United  States  and  converted  into  a sea 
level  canal  having  a depth  of  12  feet  and  a bottom  width  of  90  feet. 

The  Delaware  Rivex’  has  been  improved  for  navigation  by  the  United 
States,  from  its  mouth  to  the  head  of  tidewater  at  Trenton,  N.J.  The  depths 
at  mean  low  water  are;-  35  feet  from  the  bay  to  Allegheny  Ave.,  Philadelphia^ 
28  feet  to  Delair,  N.J,;  20  feet  to  Trenton,  N.  J.,  and  12  feet  to  head  of 
navigation  (l-|-  miles  above  Trenton).  R.e commendations  have  been  made  to  Con- 
gress, 1933?  "to  provide  a 25  foot  depth  to  Trenton  and  an  anchorage  at  Marcus 
Hook. 

Above  Trenton  the  river  is  obstructed  by  shoals  and  rapids.  The  main 
river  to  Easton,  Pennsylvania  and  the  Lehigh  River  from  Mauch  Chunk,  Penn- 
sylvania have  been  developed  for  navigation  by  lateral  canals  of  small  cape- 
city  which  are  now  partially  abandoned.  A 12  foot  project  for  the  canaliza- 
tion of  the  Delaware  River  from  Trenton  and  the  Lehigh  River  to  Sigfried  was 
presented  by  the  Army  Engineers,  The  report  thereon  was  unfavorable  primarily 
because  the  amount  of  commerce  benefited  by  an  improved  waterway  would  be  in- 
sufficient to  warrant  the  expense  of  the  jmprovement . The  territory  that 

would  be  served  by  an  improved  waterway  is  already  adequately  provided  with 

8/  House  Document  179  “ 73rd  Congress.  2nd  Session.  Corps  of  Engineers 
Report  of  Delaware  River, 
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t ransportaticn  facilities,  including  railroads  and  highvifays . The  Lehigh 
Canal  betv/een  Easton  and  Coalport  couiprises  about  37  miles  of  lateral 
canal  and  10,^-  miles  of  slack  water  in  the  river.  The  Delaware  Division 
Canal  extends  from  Easton  to  Bristol,  Pennsylvania,  a distance  of  about 
60  miles.  Its  use  for  commercial  navigation  has  been  discontinued. 

(b)  Flood  Control; There  is  no  record  of  any  flood  on  the  Delaware 

River  vdiich  attainea  the  magnitude  of  a disaster  or  caused  great  loss  of 
life  or  property.  Flood  discharges  are  small  in  comparison  with  those 
on  other  streams  in  the  United  States  having  comparable  drainage  areas. 

1.  Reservoirs  and  Detention  Basins; On  the  Upper  Delaware,  Lake 

Y^allenpaupack  in  Pike  and  Wayne  Counties  has  a storage  capacity  of 
70,000,000  gallons  , 

A storage  Reservoir  in  ¥/ayne  County  near  Honesdale  has  a capacity 
of  282  million  gallons.  In  the  Lower  Delav/are  Basin  there  are  4 storage 
reservoirs  having  capacities  of  over  1,000,000  gallons.  These  are; 


Owner 

Boro  of  Coatesville 
Philadelphia  Sub.  Water  Co. 

tt  It  II  If 

II  It  It  II 


Dam 

Rock  Run 
Pickering  Creek 
Crum  Creek 
Springton 


Capacity  in 
Million  Gallons 

332 

380 

162 

3,500 


These  reservoirs  exist  primarily  for  ’jvater  power  and  vifater  supply 
purposes  but  may  be  considered  as  a means  of  flood  control. 

^ Preliminary  Report,  Pennsylvania  State  Planning  Board,  Harrisburg, 

Pennsylvania  December  19,  1934  - Page  214. 
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2,  Levees; k levee  has  been  built  at  Pox't  Jervis  to  protect  the 


city  from  floods  usually  caused  by  ice  jims.  Other  than  this  levee  tnere 
are  none  of  importance  in  the  Basin, 

3.  Channel  Improvements; Channel  obstructions  have  been  removed 

below  Port  Jervis  principally  to  prevent  the  formation  of  ice  jams.  The 
main  river  channel  has  been  improved  from  the  mouth  of  the  river  to  Trenton 
by  the  United  States  for  navigation. 

The  State  ’’/ater  and  Power  Resources  Board  is  authorized  by  law  to 
establish  channel  lines  and  to  control  by  permit  the  encroachment  of  new 
construction  thereon.  This  law  has  been  in  effect  since  1913, 

( c ) Municipal,  Domestic  and  Industrial  Supplies : 

1.  Domestic  Supplies; Computations  made  on  the  basis  of  data  con- 

tained in  the  yearbook  of  the  Pennsylvania  Department  of  Health  for  1934 
(unpublished)  indicate  that  16  communities  were  served  with  chlorinated 
water.  The  population  served  comprised  5C,55C  persons  or  approximately  5C 
per  cent  of  the  population  (1934)  of  the  Upper  Delav/are  Basin  IC/  residing 
in  communities  ll/. 

There  were  no  filtered  supplies  listed  in  this  portion  of  the  Basin. 
Complete  data  are  not  available  concerning  places  having  untreated 
supplies.  It  is  known  however,  on  the  basis  of  the  Report  of  the  Pennsyl- 
vania 'later  Supply  Commission  (1916)  and  Reports  of  the  Pennsylvania  Geolo- 
gical Survey  on  "Groundwaters  in  Northeastern  Pennsylvania  and  Groundwaters 

in  Southeastern  Pennsy Ivania" , that  4 communities  in  the  Upper  Delaware  Basin 

10/  Statistics  for  the  Middle  & Lower  Section  of  the  Delaware  Basin  were 

included  in  the  Report  on  the  Schuylkill  Basin  since  it  was  not  possible 
to  seoarate  these  data  from  those  for  Philadelphia. 

11/  See  Table  II.  This  figure  is  made  up  of  the  population  of  unincorpo- 
rated places  in  1934  as  estimated  by  the  Pennsylvania  State  Planning 
Board  plus  the  population  of  unincorporated  places  in  1934  as  reported 
by  Rand-McNally  & Company, 
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have  untreated  public  supplies.  The  population  of  these  places  in  1934- 
was  35663. 

A tabulation  of  all  cities,  boroughs  and  unincorporated  places  (having 
a population  of  over  .500)  -within  tovmships  in  the  Basin  is  included  in 
Appendix  A.  This  tabulation  lists  for  each  coramiinity  the  status  of  v;ater 
supply  and  such  additional  information  as  is  now  a,vailable  from  data  in  the 
files  of  the  Pennsylvania  State  Planning  Board. 

2.  Industrial  Supplies: There  is  no  State  Depe.rtment  having  ju- 

risdiction over  industrial  water  supplies  and  complete  data  concerning  them 
are  not  available.  The  Water  Resources  Inventory  Report  (I9I6)  listed  in- 
dustrial supplies,  but  this  information  is  now  obsolete. 

(d)  Irrigation; The  Delaware  Valley  has  an  ample,  dependable  and  well 

distributed  rainfall  which  is  sufficient  for  the  general  needs  of  agricul- 
ture and  extensive  irrigation  systems  are  unnecessary  1^. 

Delav/are  ?/ater  is  used  in  smal.l  quantities  for  the  intensive  cultiva- 
tion of  special  crops.  This  use  of  xnxter  is  relatively  unimportant. 

(e)  V/ater  Power: iThile  tlie  Delav/are  River  has  a large  potential  water 

pov/er,  little  has  been  developed  except,  in  Penns^/lvenia.,  on  one  of  the 
tributaries,  the  Wallenpaupack  River. 

1.  Mechanical; There  are  no  mechanical  plants  in  the  Basin  de- 

veloping over  100  horse-power. 

2.  Hydro-electric ; -The  Pennsylvania  Power  and  Light  Company  oper- 
ates a hydro-electric  plant  on  the  Wallenpaupack  Creek.  The  Wallenpaupack 
Dam  creates  a head  of  waiter  of  330  feet.  The  total  installed  capacity  of 
the  plant  is  575OOO  horse-power. 

There  are  2 hydro-electric  plants  on  Broadhead  Creek,  one  located  near 
1^  House  Document  395  “■  73nd  Congress  2nd  Session  1934-.  Page  7^ 
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its  mouth  is  operated  by  the  lietropolitan  Edison  Company  has  a total 
installed  capacity  of  1,250'  liorso~pov/er  \idth  a 25  foot  head.  The  other  is 
located  further  up  the  stream  and  is  operated  by  the  Analomink  Paper  com- 
pany. The  total  installed  capacity  of  this  plant  is  1,200  horse-power  op- 
erating under  a head  of  l8  feet. 

(f)  Drainage; None  of  irnporta-nce. 

(g)  Recreation  and  Wild  Life: Counties  ma.inly  in  the  Basin  (Bucks, 

Delaware,  Monroe,  Pike  and  Wayne)  now  contain  10,226  acres  of  State  Game 
Lands  and  65? 985  acres  of  State  Forest  Lands.  In  addition  there  are  9?101 
acres  of  park  and  recreation  land  of  which  7j000  acres  are  privately  owned, 
probably  largely  in  golf  courses.  This  amount  is  considered  inadequate  and 
recommendations  have  been  made  l^'^  for  the  future  acquisition  of  on  addi- 
tional 10,448  acres  of  public  park  and  recreation  land  and  277>423  acres 

of  forest  and  game  lands. 

The  State  Forest  Public  Camps  have  special  camping  facilities  includ- 
ing shelters,  fireplaces,  drinking  water,  tables,  benches  and  comfort  fa- 
cilities. Promised  Land  Comp  in  Pike  County  is  most  popular  for  week-end 
and  holiday  outings. 

Permanent  cam.p  sites  may  be  leased  on  suitable  areas  in  the  State 
Forests  for  summer  cottages,  hunting  lodges,  etc.  These  camp  sites  meet 
the  recreational  needs  of  an  ever  growing  class  of  citizens. 

The  Pennsylvania  Fish  Commission  is  conducting  a program  of  stresji 
improvement  for  the  smaller  unpolluted  streams  o.nd  is  restocking  them  with 
g8m.e  fish. 

Natural  lakes  and  ponds  in  the  Upper  Delaware  Basin  provide  locations 

for  boating  and  fishing.  Many  of  them  are  used  as  summer  resorts. 

1^  Preliminary  Report  Pennsylvania  State  Planning  Board,  Harrisburg, 
Pennsylvania  December  1934.  Page  172. 
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(h)  Correlated  Uses; A good  example  of  a correlated  use  of  water  re- 

sources is  the  Wallenpaupack  Lake.  This  lake,  formed  by  a daifl,  and  prima- 
rily used  for  water  power,  is  also  used  for  recreational  purposes,  a-ad  has 
some  regulating  effect  on  stream  flow. 

(i)  Lmported  and  Exported  Water  Supplies: None  of  importance  known. 
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V UNDERGROUI^  VTATER  iV 


(a)  Extent  of  Areas  and  Supplies; Groi'ndv/ater  is  ^e^'^rally  available 

throughout  the  Upper  Delav/are  Basin  for  domestic  and  industrial  use.  V/ith- 
in  the  coal  basins  the  water  level  has  been  lowered  by  continual  pumpage 
of  mine  i/ater,  and  most  of  the  water  that  remains  in  reach  of  wells  is  un- 
fit for  domestic  use. 

The  regions  not  included  in  the  coal  basins  have  adequa.te  supplies  of 
groundwater  available  for  domestic  and  industrial  use.  host  of  the  drilled 
wells  in  these  areas  obtain  their  v:ater  supplies  from  sandstones  but  a 
few  obtain  water  from  conglomerate,  shales  and  limestones.  Most  of  the 
rock  formations  contain  numerous  beds  of  sandstone  that  can  generally  be 
reached  by  v/ells  of  moderate  depth.  Shale  yields  small  but  generally  re- 
liable supplies. 

Groundwater  is  also  generally  available  in  the  Lower  Delaware  Basin. 
The  Triassic  deposits  in  this  region  are  the  best  aquifers  with  the  ex- 
ception of  the  Petapsco  of  the  Cretaceous  system.  Domestic  supplies  are 
usually  obtainable  at  depths  of  less  than  300  feet.  The  unconsolidated 
sands  and  gravels  of  the  Coastal  Plains  are  excellent  aquifers  but  in 
most  places  they  are  too  thin  to  be  of  importance  as  sources  of  ground- 
v/ater. 

There  are  maps  available  14y^  showing  the  occurence  and  distribution 
of  the  various  geologic  formations  in  the  Basin  and  the  location  of  v/ells 
on  which  data  is  available  indicating  depth  and  description  of  '.Yater- 
b earing  materials. 

Includes  Basins  of  Lehigh  and  Schuylkill.  Information  from  "Ground- 
water  in  Southeastern  Pennsylvania",  Bulletin  f/VZ-Z  and  "Groundv^ater 
in  Northeastern  Pennsylvania",  Bulletin  Pennsylvania  Geological 

Survey,  Harrisburg,  Pennsylvania. 
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(b)  Character  or  Quality: 

1«  Upper  Delaware  Basin: V/ith  very  few  exceptions  the  chemical 

character  of  the  groundwater  is  entirely  satisfactory  for  most  purposes. 
Water  from  glacial  drift  or  light-colored  sandstone  generally  contains 
very  small  amounts  of  dissolved  mineral  matter  and  is  usually  quite  soft. 
V/ater  from  dark-colored  shales  or  sandstone  contains  more  dissolved  mineral 
matter,  and  in  some  cases  is  quite  hard.  Water  from  limestone  varies  from 
moderately  hard  to  very  hard. 

2.  Lov;er  Delaware  Basin:- — Of  144  samples  of  water  from  springs 
and  wells  v;hich  v/ere  analj^zed,  only  2 contained  more  than  1,000  parts 
total  dissolved  solids  per  million  parts  of  watery  and  46  contained  less 
than  100  parts  per  million.  The  largest  amounts  of  solids  were  found 
generally  in  the  waters  from  the  limestones  and  from  the  shales  and  sand- 
stones of  the  Triassic  Age.  Many  of  the  waters  are  hard  due  to  the  pres- 
ence of  the  bicarbonates  of  calcium  and  magnesium.  The  waters  from  the 
quartzites  are  quite  soft. 

With  very  few  exceptions  the  waters  from  this  area  that  v/ere  analy- 
zed do  not  contain  enough  mineral  matter  of  any  sort  to  be  unsatisfactory 
for  drinking  or  cooking  purposes,  but  some  waters  are  hard  and  some  con- 
tain objectionable  anounts  of  dissolved  iron. 

(c)  Economic  Ava-ilability s — -Iroundwater  is  readily  and  economically 
available  for  domestic  and  industrial  use  in  the  entire  Basin  except 
within  the  coal  measures.  In  the  coal  measures  groundwater  is  pumped 
from  the  mines  in  large  qi.io.ntities  and  used  for  v/ashing  coal,  but  is  not 
suitable  for  domestic  use. 

(d)  Extent  of  Use; The  uses  of  grouuidwater  can  be  grouped  into (1) 

private  supplies  for  domestic  use;  (2)  supplies  for  livestock;  (3)  sup- 
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plies  for  industrial  use  including  rp.ilroad  supplies;  (4)  supplies  for- 
public  waterworks. 

1.  Lower  Delaware  Basin; Most  wells  in  the  area  are  for  private 

supplies  and  domestic  use.  n number  of  wells  furnish  water  at  barns,  par- 
ticularly on  the  large  dairy  farms.  The  use  of  wells  for  industrial  pui'- 
poses  is  increasing.  Large  amounts  of  ground  vra-ters  are  used  in  the  lower 
end  of  Philadelphia  for  a variety  of  industries.  Groundv.ater  is  probably 
in  greater  demand  for  cooling  purposes  than  for  any  other  industrial  use. 
The  railroads  in  this  area  rely  chiefly  on  surface  supplies  tut  have  some 
wells  for  suppl’/ing  locomotives,  at  Oxford  the  Pennsylvania  Railroad  has 
a drilled  v'ell  -which  yields  large  volumes  of  water,  a number  of  towns  in 
the  area  use  groundwater  from  springs  or  wells  and  in  some  cases  from 
both, 

2,  Upper  Delav/are  Basin; In  rural  areas  dug  and  drilled  wells 

are  used  extensively  for  domestic  purposes.  The  use  of  dug  wells  is  be- 
ing discontinued;  the  ratio  of  drilled  wells  to  the  total  number  of  wells 
is  increasing  because  in  niany  cases  the  dug  T,;elis  are  reported  to  be  un- 
reliable during  dry  sec^sons  and  are  subject  to  coiitaminat ion.  A great 
many  small  industries  such  as  creameries,  ice  companies,  etc.,  use  drilled 
wells.  Perhaps  the  largest  use  of  groundwater  is  ir  coal  washing  oper- 
ations in  which  a largo  quantity  of  mine  drainage  water  is  used.  A large 
quantity  of  groundwater  derived  fromx  glacial  outwash  is  used  for  cooling 
purposes  in  the  generation  of  electric  power. 

(c)  Prcsxsective  Uses; — -It  appears  that  groundwater  v/ill  continue  to  be 
used  as  a source  of  rural  domestic  supply  and  as  a supply  for  small  in- 
dustrial plants.  In  the  anthracite  region  continued  pumping  of  the  m^nes 
makes  gi  oundwater  unavailcx-ble  for  any  purpose  other  than  ivashing 
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coal  or  for  cooling. 

Recent  experiments  have  been  conducted  in  West  Chester  and  Kennett 
Square,  v/hich  are  the  important  centers  of  the  mushroom  industry,  v/ith 
use  of  groundwater  as  a cooling  agent.  So  far  results  from  these  experi- 
ments have  not  entirely  fulfilled  the  expectations  of  the  experimenters. 
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VI  POLLUTION  OF  STREAMS  AJH)  UNDERGROUND  V/ATERS 


In  reference  to  pollution  the  follovring  quotation  is  taken  from  the 
abridged  proceedings  of  the  Regional  Conference  on  Problems  of  the  Delaware 
River*  Philadelphia,  Pennsylvania,  April  3>  1936.  Page  I3.  Remarks  by 
Dr.  William  Rudolfs. 

"The  Delaware  and  many  of  its  tributaries  are  polluted  by  the  direct 
discharge  of  sev/age  from  public  and  private  sewers,  cesspools,  septic  tanks, 
garbage  dumps  and  by  industrial  wastes.  In  No-;;  York  State  the  Delaware  is 
polluted  by  untreated  sewage  from  Port  Jerv'is  and  smaller  places  and  from 
about  sixty  industries,  so  that  the  river  is  definitely  polluted  below 
Port  Jervis." 

"In  Pennsylvania  there  are,  above  tidewater,  tv/elve  communities,  v/ith 
a population  of  about  280,000  which  discharge  rav;,  partially  treated,  or 
completely  treated  sev/age  into  the  water,  and  a number  of  industrial  plants 
discharge  waste.  In  the  tidal  Basin  the  most  important  offender  is  Phila- 
delphia which  partially  treats  only  small  portions  of  its  sewage.  In  Mew 
Jersey,  sewage  is  discharged  by  Trenton,  Camden,  Philipsburg  and  Burling- 
ton, v/hich  among  other  places,  contribute  pa.rtially  or  completely  treated 
sewage.  In  Delaware,  the  most  important  source  of  pollution  is  Wilmington, 
v/hich  discharges  untreated  sev/age  from  more  than  100,000  people." 

"As  to  the  degree  of  pollution:  by  the  time  the  water  reaches  Tri- 
State  Road,  at  Port  Jervis,  the  river  is  definitely  polluted.  It  remains 
a health  haza.rd  for  a nuraber  of  miles,  gradually  improves  until  it  reaches 
Easton  and  philipsburg,  v/here  it  is  repolluted,  but  recovers  gradually  be- 
fore it  reaches  Trenton.  Below  Trenton  the  intensity  is  very  high,  but 
despite  the  pollution  added  by  Chester,  Wilmington,  Pennsgrove,  and  New 
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Castle  the  intensity  decreases  appreciably  froci  there  on  because  of  dilu- 
tion and  self-purification". 

Deposits  of  culm,  or  \iiraste  from  coal-mining  operations  have  accumu- 
lated in  the  valleys  of  the  Schuylkill  and  Lehigh  Rivers.  Culm  is  readily 
moved  in  time  of  freshets j which  have  caused  a steady  progression  of  these 
deposits  downstream.  It  is  now  being  deposited  in  the  navigable  v/aters  of 
the  Delav/are  in  such  quantities  as  to  be  harmful  to  navigation. 

Gross  pollution  of  the  Dela.vira.re  River  exists  from  the  vicinity  of  the 
Pennsylvania  Railroad  Delaware  Bridge  near  the  Northeast  Sewage  Treatment 
plant  down  to  Chester  1^.  Camden  and  Philadelphia  both  contribute  to  this 
situation  but  Philadelphia  is  the  worst  offender.  "Sev/age  pollution  is  so 
great  as  to  render  animal  life  impossible  in  the  river  in  this  vicinityl6/4' 

In  1922,  the  Department  of  Health  of  Pennsylvania  and  New  Jersey  in- 
augurated an  inter-state  stream'  conservation  agreement.  The  provisions  of 
the  agreement  are  primarily  for  safeguarding  the  water  supplies  in  one 
state  from  harmful  pollution  originating  in  the  other  state. 

Control  of  pollution  of  inter-state  streams  can  best  be  had  by  compacts 
between  states  but  this  is  not  'easy  to  bring  about.  In  the  interim,  agree- 
ments between  State  Health  Departments  are  reasonably  effective. I7/ 

(a)  Sewage: According  to  a report  submitted  to  the  Pennsylvania  State 

Planning  Board  by  the  State  Department  of  Health  in  March  1935 > there  were 
in  the  Basin  19  communities  having  sev/age  collection  and  treatment  works. 

m/  Remarks  by  Dr.  W.  L,  Stevenson  at  Conference  with  Mr.  Sanborn  on 
Drainage  Basin  Study,  May  28,  1936. 

16/  "The  Development  of  Rivers  in  the  United  States",  House  Document  395 
- 73rd  Congress  2nd  Session  - Page  72, 

17 / Preliminary  Report,  Pennsylvania  State  Planning  Board,  Harrisburg, 
Pennsylvania,  December  1934-  - Page  229. 
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Sewage  from  3 additional  communities  v/as  treated  at  the  Chester  treatment 
works.  The  population  of  those  22  conimunities  \*ra.s  141,363  persons  18/ 

and  comprised  about  36  per  cent  of  the  Basin's  community  population  1^/  • 

The  above  facilities  did  not  necessarily  serve  the  entire  population,  how- 
ever. 

The  same  report  listed  34  corrmunities  having  public  sewers  but  no 
treatment  works.  These  sewers  emptied  either  into  streams  or  into  sev/ers 
of  adjoining  communities.  They  did  not  necessarily  serve  the  entire  pop- 
ulation of  the  places  having  them.  This  population  however,  in  1934  com- 
prised 186,844  persons  or  about  47  per  cent  of  the  community  population  19/, 
The  report  indicated  that  orders  to  install  treatment  works  as  a con- 
dition to  a sewer  pei'mit  had  been  issued  by  the  Department  of  Health  to 
Marcus  Hook,  population  (1934)  - 4,679* 

Treatment  plants  are  now  under  construction  at  Stroudsburg  and  East 
Stroudsburg  as  a P.  W,  A,  Project  (estimated  cost  $152,500)  and  at  Radnor 
Township,  Delaivare  County  (cost  $328,000),  These  places  have  a combined 
population  of  24,639  or  6 per  cent  of  the  community  population, 

A tabulation  of  all  cities,  boroughs  and  unincorporated  places  (hav- 
ing a population  of  over  500)  within  townships  in  the  Basin  is  contained 
in  Appendix  B,  This  tabulation  lists  for  each  community  the  status  of 
sewage  disposal  and  such  additional  inform.ation  as  is  contained  in  the 
files  of  the  Pennsylvania  State  Planning  Board, 

Philadelphia  is  not  included  in  these  statistics  but  is  included  in 
the  Schuylkill  Basin  Report, 

Sev/age  pollution  in  the  Basin  is  a major  problem  only  in  the  vicinity 

of  Philadelphia  and  Delaware  Counties.  The  city  of  Philadelphia  should  be 

l37  ^timated  by  Pennsylvania  State  Planning  Board, 

19/  See  footnote  3/» 
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required  to  install  proper  intercepting  sewers  and  to  give  its  sewage 
at  least  primary  treatment . 

In  Delaware  County  there  are  34  individual  though  contiguous  commu- 
nities practically  all  of  which  are  sewered.  This  sewage  is  discharged 
untreated  into  local  streams  which  flow  into  the  Delavirare  River.  One 
streain  carrying  the  sewage  from  22  outlets  enters  close  to  the  intake 
supplying  the  city  of  Chester.  (See  section  VII). 

(b)  Trade  Wastes; Industrial  waste  agreements  made  hy  the  Pennsylvania 

Sanitary  Water  Board  with  the  tannery  and  bituminous  coal  operators  in 
regard  to  treatment  of  trade  wastes  have  been  abrogated  recently.  A 
policy  dealing  with  individual  offenders  has  been  followed  after  the  abro- 
gation of  the  above  agreements.  An  agreement  made  by  the  Board  in  1921, 
with  the  pulp  and  paper  manufacturers  is  partially  in  force  and  those  made 
in  1928,  with  the  operators  of  by-product  coke  ovens  are  still  in  force. 

The  Department  of  Health  has  in  its  files  a mass  of  data  pertaining 
to  pollution  by  trade  waste.  No  comprehensive  summary  of  factual  data  is 
available,  however,  and  the  time  allowed  for  this  study  does  not  permit 
the  analysis  of  the  above  material  to  obtain  such  data. 

It  is  known,  hov/ever,  that  waste  from  industrial  plants  along  the 
river,  particularly  in  the  vicinity  of  Plxiladelpiiia  is  discharged  into 
the  stream.  The  problem  of  elimination  of  pollution  from  these  sources 
should  be  studied  in  connection  with  the  elimination  of  pollution  by 
sewage . 

(c)  Oilfield  and  Mining  Wastes; There  are  no  oilfields  located  in  the 

Delaware  River  Basin. 

Pollution  from  raining  v/astes  is  chiefly  in  the  form  of  culm,  or  fine 
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coal,  and  ndnewater  containing  sulphuric  acid.  Along  the  small  streams 
v/here  the  current  is  rapid,  the  ’vater  is  black  and  culm  is  carried  in  sus- 
pension and  deposited  in  the  larger  creeks  and  rivers j but  v/here  the  flow 
is  sluggish,  culm  settles  quickly  and  is  carried  to  the  main  water  courses 
only  during  freshets.  For  this  reason  streams  that  at  low  flow  are  almost 
clear  may  carry  large  quantities  of  culm  in  times  of  high  water  and  do 
more  local  damage  to  surrounding  territory  than  those  which  regularly  dis- 
charge culm  into  the  rivers. 

The  Delaware  River  receives  mine  drainage  and  culm  through  both  the 
Lehigh  and  Schuylkill  tribi’.taries . Pollution  from  mining  wastes  is  more 
serious  on  these  tributaries  than  on  the  main  river, 

A comiplete  investigation  should  be  made  similar  to  that  nov;  being 
carried  bn  by  the  Corps  of  Engineers  on  the  Schuylkill  River  for  the  pur- 
pose of  developing  a sane  and  practical  plan  for  the  improvement  of  strean; 
channels  affected  by  culm  and  other  v/astes  from  anthracite  mines,  (See 
Schuylkill  River  Report.) 

Silt  and  Erosion: The  Reconnaissance  Erosion  Survey  of  the  State  of 

Pennsylvania  made  by  the  Soil  Conservation  Service  in  Fay  1935>  re- 
sults of  which  are  graphically^  portrayed  on  a map  on  file  at  the  Pennsyl- 
vania State  Planning  Board  office,  indicates  that  the  upper  portions  of  the 
Basin  are  subject  to  little  or  no  erosion.  Small  sections  in  the  Basin  to 
the  west  and  south  of  Stroudsburg  are  subject  to  "moderate  sheet  erosion" 
and  "m.oderate  sheet  erosion  with  occasional  gullies".  The  section  of  the 
Basin  between  the  Basins  of  the  Lehigh  and  Schuylkill  Rivers  has  little  or 
no  erosion  except  in  a portion  near  Doylestov/n  v/hich  is  subject  to  "raoderat 
sheet  erosion  with  occasional  gullies"  and  a small  section  north  of  Phila- 
delphia subject  to  "moderate  sheet  erosion".  The  extreme  southern  portion 
of  the  Basin  is  subject  to  "aioderate  sheet  erosion"  along  the  upper  Brandy- 
wine Creek  merging  into  "moderate  sheet  erosion  with  occasional  gullies"  as 


this  stream  descends  to  the  Delaware  River 


The  problem  of  erosion  is  serious  on  the  red  soils  of  the  Triassic 
formations.  The  problera  v/ould  be  even  more  serious  but  for  the  fact  that 
74  per  cent  of  all  crops  are  of  the  erosion-resistant  group.  Control  calls 
for  more  grass,  clover,  alfalfa  and  trees  on  the  steeper  slopes  20/. 

Foul  sediment  exists  along  the  lower  course  of  the  Delaware,  This 
sediment  is  in  the  form  of  culm  mixed  'with  silt  brought  dovra  fromi  the  an- 
thracite regions  of  the  Lehigh  and  Schuylkill  Rivers  and  ims  been  accumu- 
lating for  many  years. 

Other  than  the  accumulation  of  culm  no  factual  information  appears 
to  be  available  on  silting  in  this  area.  However,  the  rugged  nature  of  the 
Dela'ware  watershed  above  the  "Fall  line"  marking  the  boundary  between  the 
Atlantic  Highlands  and  tlie  Atlantic  Coastal  Plain,  and  the  well  paved 
stream  beds  coupled  with  the  general  f orcstation,  results  in  a clear  and 
relatively  pure  run-off  21/. 

(e)  Irrigation  and  Drainages Irrigation  is  used  to  a very  limited  ex- 

tent in  the  Basin  and  there  are  no  dra.inage  system.s  of  importEince.  Pollu- 
tion from  these  sources  is  tlierefore  negligible. 


20/  Developm;ent  of  Rivers  of  the  United  States  - House  Document  395?  7 
Congress  2nd  Session,  Page  73» 

21/  House  Document  179?  73rd  Congress  2nd  Session  - Report  of  Corps  of 
Engineers  on  Delaware  River,  Page  39 • 
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VII  SUmmY  OF  DEFICIENCIES  AND  FUTURE  NEEDS 


(a)  Navigation; The  folio-wing  quotation  is  taken  from  the  Army  Engin- 

eer's report  22/.  "The  improvement  of  the  Dela’.vare  River  between  Trenton 
and  the  sea,  under  the  existing  project,  is  sufficient  to  serve  all  present 
and  reasonably  prospective  navigation.  Improvomer^t  of  the  river  for  navi- 
gation above  Trenton  is  not  justified  at  the  present  time  and  it  is  highly 
im.probable  that  sufficient  traffic  v^-ill  ever  develop  to  justify  an  ex- 
pensive project." 

It  is  estimated  that  the  cost  of  improvements  to  provide  a 10  foot 
navigable  depth  to  Ma-rtins  Creek,  7 miles  above  the  mouth  of  the  Lehigh 
and  up  the  Lehigh  to  Siegfried,  24  miles  above  its  mouth,  suggested  by  the 
Army  Engineers  would  be  about  if62,000,000  including  real  estate,  flov;age 
rights,  alteration  of  bridges,  and  the  extinguishment  of  existing  water 
rights  on  the  canals.  23/'. 

The  existing  projects  for  navigation  improvement  are  described  in 
section  IV  - (a). 

(b)  Flood  Control; Flood  control  as  a single  project  is  uneconomical 

si-nce  damages  from  floods  ha'''-e  not  been  severe  or  sufficient  to  warrant 
the  expense  of  adequate  protection.  The  probability  of  floods  v/ill  be 
reduced  by  the  creation  of  storage  facilities  for  water  supply  and  power 
purposes  22/. 

(c)  Municipal,  Domestic  and  Industrial  Supplies; In  reference  to  water 

resources  the  Army  Engineers  "308"  report  states  24/,  "The  flovr  of  the 

Delav/are  River  is  not  utilized  to  any  considerable  degree.  In  general  it 

22/  "Delaware  River",  House  Document  /l??^  73td  Congress,  2nd  Session, 
"Jashington,  D.  C,  Page  7. 

23/  Ibid  Page  14  and  "Development  of  Rivers  in  United  States."  Page  68. 

24  7 Ibid  Page  47. 
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is  sufficient  for  est3.blished  industries  and  water  supplies  dependent  upon 
it.  Deficiencies  resulting  from  prolonged  low-water  flows  do  not  appear 
to  have  occurred  in  the  past  with  greater  than  a 10-year  frequency,'’ 

Local  dissatisfaction  has  been  expressed  with  the  water  at  present 
supplied  Philadelphia  from  nearby  intakes  on  the  Delaware  and  the  Schuylkill 
Rivers,  due  to  the  pollution  of  these  streams,  and  the  hardness  of  the 
Schuylkill  water.  It  appears  that  only  the  headwaters  of  the  Lehigh  and 
the  Delaware  above  ’later  Gap  are  reasonably  available  as  upland  sources  for 
gravity  supply;  less  distant  sources  are  of  inadequate  yield.  The  Upper 
Delaware  is  a much  more  economical  source  than  the  headwaters  of  the 
Lehigh,  25/ 

Tentative  plans  have  been  made  for  the  supply  of  water  to  New  York 
City,  Northeastern  New  Jersey,  and  Philadelphia.  26/.  These  plans  involve 
extensive  storage  of  high  v/ater  flov;s  in  the  headwater  area,  the  transit  of 
the  storage  water  dovm  the  main  channel  of  that  river  and  its  diversion 
from  that  channel  to  various  points  by  aqueduct  carrying  it  to  the  places  of 
use.  Developments  of  this  character  must  be  undertaken  piece-meal  over  a 
long  period  of  time  and  will  require  agreement  betv;een  the  conflicting  in- 
terests of  the  States  involved. 

The  Army  Engineers'  recommendations  on  water  supply  combined  vrith  pow- 
er projects  are  discussed  in  ps.rt  Vll-(e), 

At  a conference  2?/  held  to  discuss  Drainage  Basin  Study  problems,  Dr. 
'7,  L.  Stevenson,  Chief  Engineer,  Pennsylvania  State  Department  of  Health, 

25/  Ibid  Page  98. 

26/  "Development  of  Rivers  of  the  United  States",  House  Document  ^395  “ 
73rd  Congress  2nd  Session  Page  71. 

27 / Conference  held  Kay  23,  1936  at  Pennsylvania  Department  of  Health 

office,  Harrisburg,  Pennsylvania,  between  Dr,  ’7.  L.  Stevenson  and 
Mr,  Sanborn  on  Drainage  Basin  Study, 
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suggested  that  he  would  like  to  criticise  adversely  the  Army  Engineer's 
"308"  Report  on  Water  Supply  on  the  Delaware.  (He  had  previously  made  the 
same  criticism  to  the  Army  Engineers). 

Between  1^25  and  1^'29  the  State  Health  Department  made  a survey  of 
portions  of  the  Basin  north  of  the  Lehigh  River.  It  is  sparsely  inhabited, 
rugged.  Streams  are  in  good  condition.  Dr.  Stevenson  recommended  impound- 
ing reservoirs  for  the  upper  reaches  of  the  Lehigh  7/hich  would  give  a pure 
water  supply  from  a watershed  which  could  be  kept  under  public  control  of 
one  State. 

In  Dr.  Stevenson's  opinion  catchment  areas  above  dams  for  water  supply 
should  be  publicly  owned  and  controlled  and  the  dams  should  be  operated 
only  for  water  supply  purposes  in  order  that  there  might  be  the  largest 
possible  retention  to  allow  self-purification,  which  would  require  only 
chlorination  for  final  purification. 

The  Army  Engineers  propose  to  use  an  inter-state  stream  having  a large 
drainage  area.  Hydro-power  means  that  reservoir  elevation  rises  and  falls 
with  stream  flow  and  use.  At  the  head  of  the  proposed  pool  is  Port  Jervis 
which  is  causing  gross  pollution.  The  proposed  pool  would  have  a normal 
flow  through  time  of  86  days  but  v/ith  a full  pool  during  flood  flow  this 
would  be  cut  to  10  days,  rather  a short  time  for  self-purification. 

In  the  Delaware  River  Case,  New  York  proposed  the  treatment  of  sewage 
precedent  to  taking  water  but  there  still  remains  the  possibility  of  acci- 
dental spills  at  Port  Jervis  as  well  as  the  possibility  of  the  future  loca- 
tion there  of  an  industry  producing  phenol  or  other  objectionable  waste. 

On  the  other  hand  Dr.  Stevenson  pointed  out  the  favorable  points  in 
the  Army  Engineer’s  plan.  From  the  standpoint  of  money  their  plan  is  much 
more  desirable. 
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1.  It  has  one  dam  instead  of  several. 

2.  It  requires  the  acquisition  of  a minimum  amount  of  land. 

3.  It  has  the  economic  advantage  of  multiple  use,-  vater 
supply,  flood  control  and  power. 

Dr,  Stevenson  feels  that  Philadelphia  should  limp  along  with  the 
water  supply  from  the  present  sources,  spending  money  on  filters  until  it 
can  afford  to  go  to  the  ultimate  source.  It  should  then  get  a publicly 
owned  source  not  subject  to  pollution  or  development.  This  is  in  line 
v/ith  his  belief  that  main  streams  should,  in  general,  not  be  used  as  a 
source  of  domestic  water  supply. 

Less  distant  sources  than  the  Upper  Delaware  which  have  been  consid- 
ered as  possible  sources  of  supply  for  Philadelphia  are  the  Neshaminyi 
Perkiomen  and  Tohickon  Creeks. 

Estimates  made  by  the  Army  Engineers  as  to  the  available  supply  from 
these  sources  are: 

Million  Gallons  Daily 


Neshaminy  Creek 

170 

Perkiomen  Creek 

160 

Tohickon  Creek 

100 

In  reference  to  the  present  needs  of  the  Basin,  the  Pennsylvania  De- 
partment of  Health  in  a report  to  the  Pennsylvania  State  Planning  Board  in 
March  1'7  355  listed  5 comm.unities  in  the  Delaware  River  Basin  having  a 
population  of  2,3^7  persons  (1/3^  estimated  population)  now  depending  on 
private  wells  and  springs  as  a source  of  supply,  which  it  felt  should  have 
public  water  supplies. 

The  same  report  listed  7 communities  having  a population  (1934-)  of 
7,240  persons  or  about  7 per  cent  of  the  Basin’s  community  population  al- 
ready equipped  with  public  water  supplies  but  where  improvements  to  the 
water  works  are  needed. 
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These  communities  are  listed  in  the  tabulation  of  Water  Supplies  in 


Appendix  A. 

(d)  Irrigation; Irrigation  is  not  an  urgent  need  in  the  Basin.  The  de- 

pendable and  well  distributed  rainfall  in  the  Delaware  River  Sub-Basin 
obviates  the  necessity  for  irrigation  projects. 

(e)  Water  Power; ^As  indicated  in  section  IV  - (e)  there  are  only  3 

Hydro-Electric  Plants  in  the  portion  of  the  Delaware  River  Basin  lying  in 
Pennsylvania.  The  largest  of  these  plants,  that  on  the  Ifellenpaupack  Creek, 
has  an  installed  capacity  of  about  40,000  kilowatts.  The  present  power 
needs  are,  for  the  most  part,  supplied  by  steam  powers. 

The  Delaware  River  has  a large  potential  water  power.  Studies  made 
by  the  Army  Engineer's  28/  indicate  a large  number  of  water  power  sites 
on  the  Delaware  and  its  tributaries.  They  propose,  in  a plan  for  a combined 
water  supply  and  power  development,  an  aggregate  installation  of  326,000 
Kilowatts,  designed  for  use  on  a 25  per  cent  load  factor.  It  would  develop 
about  608  million  kilowatt  hours  of  primary  power  annually  and  540  million 
kolowatt  hours  of  secondary  power  in  a year  of  average  run-off.  The  esti- 
mated construction  cost  is  $46,754,000. 

The  President's  Coraraittee  on  Water  Flow  28/  lists  certain  of  these 
projects  arranged  in  an  order  of  merit  of  construction  as  follows; 


Name 


Capacity 


Cost 


Tocks  Island  (Penna.  and  N.J.) 
Belvidere  (Penna.  and  N.J.) 
Chestnut  Hill  (Penna.  and  N.J.) 
Cannonville  (New  York) 

Cochecton  (Permia.  and  N.Y.) 
Narrowsburg  ( Penna.  and  N.Y.) 
Barryville  (Penna.  and  N.Y.) 
Mongaup  (Penna.  and  N.Y.) 


133? 800  K.W. 

54.800  K.W. 
37?  800  K.W. 

25.800  K.W. 
6,100  K.W. 

10,600  K.W. 

30.000  K.W. 

26.000  K.W. 


$21,917?000 

5.820.000 

4.438.000 
5?507,ooo 
1,135? 000 

1.598.000 

3.505.000 

2.326.000 

$46,754,000 


28/  See  footnote  26/. 
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According  to  the  Army  Engineer's  "308"  report,  conditions  on  this 
watershed  are  well  adapted  to  a combined  development  of  the  water  resources 
for  power  and  water  supply.  Two  combined  projects  are  discussed  in  the 
report.  Combined  project  No.  1 meets  water  supply  needs  until  approxi- 
mately 1950;  combined  project  No,  2 meets  these  needs  until  approximately 
1980, 

Data  and  cost  estimates  of  these  projects  may  be  found  in  Tables  26 
and  27  of  House  Document  No,  179>  73rd  Congress,  2nd  Session,  Washington, 

D.  C. 

The  above  report  recommends,  however,  that  no  projects  for  power  de- 
velopment should  be  undertaken  by -irhe  United  States  at  the  present  time, 

(f)  Drainage; None  of  importance  ’known, 

(g)  Recreation  and  Wild  Life; The  existing  public  park  and  recreation 

lands  and  forest  and  game  lands  in  the  Basin  are  considered  inadequate. 

The  Pennsylvania  Department  of  Forest  and  Waters  and  Game  Commission  have 
recommended  the  acquisition  of  over  277  ,000  acres  of  Forest  and  Game  Land 
in  counties  mainly  in  this  Basin.  (See  section  IV  - (g)  page  23  ) 

S’wimming,  boating  and  fishing  are  forms  of  recreation  rapidly  increas- 
ing in  popularity.  Provision  for  such  facilities  should  be  combined  with 
water  developments  for  other  purposes  wherever  possible  and  in  certain  in- 
stances development  primarily  for  recreational  use  is  desirable. 

The  Pennsylvania  Department  of  Forests  and  Waters  in  its  ten-year 
estimate  of  Public  Works  29/  include  the  following  projects  which  are 
mainly  for  recreational  use  such  as  Boating,  Park  improvements,  S¥n.mming, 
Athletic  fields  and  Pavilions; 


29/  Ten  Year  Estimate  of  Public  V/orks  - Pennsylvania  State  Planning 
Board.  1935* 
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Pro.i  ect  Amount 


Roosevelt  State  Park  $80,000 
Promised  Land  - State  Forest  Park  175 >000 
Ralph  Stover  State  Park  55 >000 
Washington  Crossing  State  Park  40,000 
Peaks  Pond  - State  Forest  Park  60,000 
Lake  I!inisink  - State  Forest  Park  50,000 


The  State  Department  of  Forests  and  Waters  is  conducting  a recrea- 
tional survey  to  determine  the  needs  for  development  and  possibilities  for 
filling  these  needs. 

In  connection  with  the  construction  of  large  reservoirs  it  is  con- 
sidered desirable  by  authorities  on  Wild  Life  30/  to  build  low  water  dams 
in  the  draws  of  the  main  reservoir  in  order  to  maintain  pools  for  the  pro- 
pagation of  fish,  water  fowl  and  fur-bearing  animals  when  the  large  resei'- 
voirs  are  drav/n  down,  Mr»  0,  M.  Diebler,  Commissioner,  Pennsylvania  Fish 
Commission,  recommends  a minimum  water  area  of  5 acres  for  such  pools. 

( h ) Rectific3.tion  -of  Existing  and  Prevention  of  Future  Contamination : 

There  is  a definite  need  for  the  abatement  of  pollution  in  the  Lower 
Delaware  River  particularly  in  the  vicinity  from  Philadelphia  to  Chester. 
Contamination  of  the  Delaware  River  from  sev/erage  has  been  increasing  to 
such  an  extent  as  to  bring  about  a serious  Unsanitary  condition.  Besides 
its  menace  to  the  public  health,  this  river  pollution  constitutes  a handi- 
cap to  the  proper  development  of  the  Port  of  Philadelphia. 

Existing  sewage  disposal  plants  are  entirely  inadequate  in  the  lower 
portion  of  the  Basin.  Many  of  the  places  where  this  need  exists  are  spe- 
cifically indicated  in  Appendix  B.  This  tabulation  lists  for  each  commu- 
nity the  status  of  sewage  disposal  and  such  information  as  is  now  avail- 
able from  data  in  the  files  of  the  Pennsylvania  State  Planning  Board. 

30/  Siaggested  by  Mr.  Seth  Gordon,  Executive  secretary,  Pennsylvania 
Game  Commission  Conference  on  Drainage  Basin  Study  with  Mr.  Weed, 

July  3>  1'736. 
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The  natural  contour  of  the  territory  comprising  Delaware  County  makes 
it  a distinct  unit  for  the  consideration  of  its  sewerage  facilities*  Most 
of  the  population  is  situated  on  the  lower  part  of  the  drainage  areas  of 
the  streams  flowing  into  the  Delaware,  yet  despite  this  natural  advantage, 
the  sewerage  and  sewage  disposal  problems  are  exceedingly  complicated. 

A plan  for  the  comprehensive  collection  and  treatment  of  sewage  for 
this  area  has  been  made  by  an  unofficial  commission*  The  plan  in  its 
preliminary  form  suggests  the  building  of  intercepting  trunk  sewers  for 
the  principal  creeks  in  the  county,  leading  to  sewage  treatment  plants 
located  at  strategic  points  along  or  near  w'here  these  various  creeks  emp- 
ty into  the  Delaware. 

A map  of  the  general  plan  of  this  project  is  contained  in  "The  Re- 
gional Plan  of  the  Philadelphia  Tri-State  District"  193^»  Page  520. 

The  Sanitary  Water  Board  of  the  Pennsylvania  Department  of  Health 
advocates  31/  comprehensive  sewer  plans  and  construction  prograirs  and  has 
been  successful  in  attaining  this.  It  feels  that  there  should  be  a trend 
toward  regional  sewage  treatment  v/ith  larger  plants  and  fewex'  of  them, 
which  would  lower  construction  and  operating  costs.  The  degree  of  treat- 
ment is  and  should  be  controlled  by  the  use  of  the  water  below  the  sewage 
treatment  plant. 

The  deposits  of  the  coal  industry  wastes  in  the  Delaware  River  come 
from  the  Lehigh  and  Schuylkill  Rivers,  Pollution  of  this  nature  is  pre- 
ventable at  the  source.  A survey  of  the  Schuylkill  River  to  determine 
the  extent  and  location  of  culm  is  now  in  progress. 


iL/  Dr.  ?/.  L,  Stevenson  at  Preliminary  Meeting,  Drainage  Basin  study, 
Harrisburg,  Pennsylvania.  May  14,  1936. 
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In  regard  to  trade  waste,  Dr.  W.  L.  Stevenson  in  a paper  presented  to 
the  Chemical  Engineering  Congress  of  the  World  Power  Ccnfo,rence  states:  2,2/ 
"The  increase  in  differejit  kinds  of  industrial  wastes  and  in  the  aggregate 
volume  discharged  to  streaias  together  with  the  increasing  need  to  use 
streams  for  public  purposes  has  made  control  of  resulting  harmful  pollu- 
tion an  urgent  public  problem,  the  solution  of  which  so  far  has  generally 
been  by  abateraent  tlirough  the  corrective  means  of  treatment." 

"This  corrective  way  should  be  expanded,  by  or  under  the  auspices  of 
central  governments,  by  research  towards  lessening  the  pollution  potenti- 
alities of  industrial  wastes  through  changed  processes  of  manufacture,  re- 
use of  usable  wastes  and  recover}/-  of  marketable  by-products  as  preventive 
measures  thereby  minimizing  corrective  works." 

"This  is  too  big  a task  for  single  units  of  government  or  of  industry 
to  successfully  undertake.  It  requires  an  impartial,  competent  centralized 
authority,  working  in  close  cooperation  with  State  authorities  and  v/ith 
industries" . 

Included  in  an  appendix  to  the  paper  quoted  ere  desci-ipuions  of  knovm 
processes  for  such  treatment  by  recognized  authorities. 

After  practical  means  for  treating  wastes  are  developed  it  v/ill  be 
necessar}/  to  insure  their  actual  use  in  preventing  pollution. 

In  Pennsylvai'iia  the  Sanitary  Water  Board  has  long  campaigned  for  the 
abatement  of  pollution  and  lacking  supporting  legislation  it  has  worked 
largely  on  a cooperative  b .sis  with  considerable  success. 

The  Lonergan  Water  Pollutj.on  Bill  (S-355&  ” 74th  Congress,  2nd 
Session)  which  failed  to  pass  in  the  last  session  of  Gongi'ess,  proposed  Fed- 
eral legislation  placing  control  of  pollution  of  navigable  strear.-.s  and 

3^'^  "The  Treatment  and  Disposal  of  Industrial  Wastes",  by  Dr.  W.  L. 

Stevenson,  Harrisburg,  Pennsylvania,  December  15,  1935*  Page  1&. 
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their  tributaries  in  the  hands  of  the  National  Resources  Committee* 

This  Bill  was  favored  by  the  Pennsylvania  Fish  and  Game  Commission 
and  by  Pennsylvania  Deputy  Attorney  General,  Grover  Ladner,  who  has  been 
active  in  its  formulation  and  support* 


LEHIGH  RIVER  SUB-3ASIN 


I GENERAL^  DESCRIPTION  OF  THE  I^HIGri  RIWR  BASIN  3^' 


(a)  Length; — -Maximum,  approximately  56  miles* 

(b)  Breadth;  - —Maximum,  approximately  36  miles. 

(c)  Area: ---1, 373 *1  square  miles, 

( d ) Physiography ; - 

Topography; Trie  Basin  above  Lehigh  Gap  lies  within  the  Alle- 

gheny Mountain  region,  containing  broken  and  somev/hat  parallel  ridges 
with  narrow  valleys  betvreen  them.  The  ridges  and  steep  slopes  are  well 
wooded.  Below  Blue  Mountain  at  Lehigh  Gap  the  Basin  lies  in  the  Piedmont 
Plateau,  containing  broad,  rolling  agricultural  country. 

Geology; The  mountainous  re^^ions  are  of  shale  and  sandstone 

formations  and  contain  rich  deposits  of  anthracite  coal  in  Luzerne,  Car- 
bon and  Schuylkill  counxies . In  the  Piedmont  plateau  the  stream  first 
enters  a slB.te  formation,  where  are  located  extensive  slat,e  .quarriesj  . 
thence  a limestone  formation  is  traversed,  v/hich  is  especially  adapted 
to  the  manufacture  of  cement.  Tne  terminal  moraine  traverses  the  Basin 
in  an  easterly-westerly  direction  through  Luzerne,  Carbon  and  Monroe 
counties,  iibove  this  moraine  are  located  numerous  lakes,  ponds  o-nd  sv/amps 

Channel; The  stream  flows  between  high  and  rock  banks,  es- 

33/  Source;-  Paragraphs  (a)  and  (b)  sca.led  from  Strea*r.  Lap  of  pa.-  6 miles 
1 inch.  Paragraphs  ^^c)  and  (d)  Tater  Resources  Inventory  Report,  Part 
III  - Gazetteer  of  Streoins.  Penasylvania  V/ater  Supply  Commission,  Kar 
risbi;.rg,  Pa.  I516,  Paragraph  (f)  Preliminary  Report  Pennsylvania  State 
Planning  Board,  Harrisburg,  Pa.  Dec.  1934.  F.71» 
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pecially  in  upper  course.  The  channel  contains  numerous  rapids  and  water- 
falls. The  bed  is  rock  throughout  most  of  its  length  and  in  places  is 
covered  by  a thin  layer  of  drift.  In  its  lower  course,  behind  the  navi- 
gation dams,  extensive  silting  has  taken  place. 

Profiler Rate  of  fall  per  mile:  from.  Glabington,  elevation  338, 

to  Allentcwi,  elsv;'-^Lon  225,  17.5  miles,  6.5  ^eet;  thence  to  its  mouth 
nearly  16.5  miles,  4.1  feet. 

(e)  Opy<^: See  Land  Use  Map  (Fig. II)  and  Table  7 Virhich  shows  propor- 

tions of  various  types  of  cover  in  the  Basin. 

(f)  Climate; The  mean  annual  precipitation  ’jaries  from  43  inches  at 

Bethlehem  to  48  inches  at  Mount  Pocono,  the  average  for  the  vfiole  water- 
shed is  45  inches.  The  average  snovffall  is  about  46  inches.  Temperatures 
of  100°  or  higher  are  seldom  recorded  but  relative  high  humidity  makes 
the  temperature  oppressive.  The  summer  mean  is  about  70°  and  the  vdnter 
mean  about  27°  . 54/  Prevailing  winds  are  from  northwest  in  winter  and 
southwest  in  summer  and  the  wind  movement  is  generally  light  or  moderate. 

(g)  General  Relation  to  Adjoining  Basins; The  Lehigh  River  Basin  is 

bounded  on  the  nortiiwest  by  the  Susqueharjia  River  Basin,  on  the  southwest 
by  the  Schuylkill  River  Basin  and  on  the  east  by  the  main  Delaware  River 
Basin. 


54/  Averages  of  northern  and  southern  portion  of  Delaware  Basin  are  taken 
for  Lehigh  Basin. 
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TABLE  V 


APPROXIl'LATE  FOREST  AND  CLEARED  LAND  CLASSIFICATION. 
LEHIGH  DRAINAGE  SUB-BASIN 


CLASSIFICATION 

AREA 

PERCENTAGE 

Forested 

379,000  Acres 

to 

Cleared 

Non-Farm 

44,000  Acres 

5% 

Farm 

540,000  Acres 

Urban, R.R. , Highways, etc. 

116,000  Acres 

1Z% 

Total  Land 

879,000  Acres 

100% 

Excludes  area  of  water  in  the  largest  rivers.  U.  S.  Census  "Land  Area.” 

Note:  Prepared  from  "County  Area"  data  in  the  files  of  the  Department  of 
Forests  and  Waters,  assuming  parts  of  counties  in  watershed  have 
same  proportion  of  each  land  class  as  the  entire  county. 
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II  HUrMI^  OCCUPANCY 


In  1930,  the  Lehigh  Basin  witliin  Pennsylvania  had  a population  of 
456,165  persons. 55/  This  comprised  over  4 per  cent  of  the  population  of 
Pennsylvania  and  0.4  per  cent  of  the  populati.on  of  the  United  States. 

The  average  density  of  population  was  317  per  square  mile.  Figure  III 
shows  the  distribution  of  population  in  Drainage  Basins  for  1930. 

(a)  Cities  and  Towns: Information  regarding  the  iramber,  classification 

by  population,  size  and  rate  of  development,  and  general  charact'r  of 
cities  and  tovais  of  the  Basin  is  given  in  tables  VI  and  VII. 

(b)  F!ural  Development; 

1.  2\gricultu2"al: 56/  The  northwestern  portion  of  the  Basin 

lies  in  the  anthracite  coal  region,  while  the  northeastern  portion  is  in 
the  Pocono  Resort  Area.  This  northern  portion  is  largely  forested  as 
shown  by  the  Land  Use  Map  (Fig. II).  The  southern  portion  lies  in  the 
Lehigh  diversified  farming  region  and  contains  the  Lehigh  County  Potato 
Region. 


Study  of  the  Land  Use  Map  (Fig. II)  will  indicate  that  the  lovv'er 
portion  of  the  Basiii  south  of  Carbon  County  is  largely  above  average  and 
superior  farm  land,  v;ith  small  scattered  areas  of  v/oodland. 


35/  Based  on  U.  S.  Census  3,930.  hhare  Civil  Subdivisions  are  split  by  Drain- 
age Basin  Boundary,  portion  in  each  Basin  is  estimated  as  prorortional 
to  area.  Towns  on  the  line  are  placed  in  one  Basin  or  the  oa. 

36/  Preliminary-  Report  Pennsylvania  State  Planning  Board  - Harrisburg, 
Pennsylvania,  December  1934,  Page  106. 
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POPULATION  CLASSIFICATION  OF  LEHIGH  BASIN 


TA3L3  VII 

CLASSIFICATION  OT  CITIES  AND  BOROUGHS  IN  LEHIGH  BASIN 


Cities 

Predominant  * 

and 

Population-1 9 30 

Per  Cent 

Increase  type 

Boroughs 

Cdunty 

U.  S.  Census 

1900  to 

1930  of  Industry 

50,000  to  100,000 

(2) 

150,455 

+153.2 

Allentown 

Lehigh 

92,563 

+ 161  .4 

A & M 

Bethlehem 

Northampton 

57,892 

+141 .2 

M 

25,000  to  50,000 

(23. 

71,233 

+ 80.5 

Hazleton 

Luzerne 

36,765 

+158.4 

(M) 

Easton 

Nort hampt on 

34,468 

+ 36.6 

T & M 

5,000  to  10,000 

(9) 

67,909 

+253.2 

Lansf ord 

Carbon 

9,632 

+ 97.1 

M 

Lehighton 

Carbon 

6,490 

+ 40.2 

T & M 

Palmerton 

Carbon 

7 , 578 

-- 

M 

Summit  Hill 

Carbon 

5,557 

+ 86,4 

M 

Hmauk 

Lehigh 

6,419 

+337.2 

M 

!Fre  eland 

Luzerne 

7,098 

+ 35.1 

M 

Northampton 

Northampton 

9,839 

— 

M 

Wilson 

Northampton 

8,265 

-- 

M 

Coaldale 

Schuylkill 

6,921 

- - 

M 

2,500  to  5,000 

(9) 

32,859 

+ 35.6 

East  Mauch  Chunk 

Carbon 

3,739 

+ 8.1 

M 

Mauch  Chunk 

Carbon 

3,206 

- 20.4 

M 

Weatherly 

Carbon 

2,531 

+ 2.4 

M 

Cat as au qua 

Lehigh 

4,851 

+ 22.4 

M 

Coplay 

Lehigh 

3,279 

+107.4 

M 

Fountain  Hill 

Lehigh 

4,568 

+276.2 

M 

Slatingt on 

Lehigh 

4,1  34 

+ 9,6 

(M) 

Hellert o?m 

Nort hampt on 

3,851 

+416.9 

i; 

North  Catasauqua 

Northampton 

2,700 

• • 

M 

Total,  Cities  & Boros  under  2,500 

(15)  15,497 

+ 97.5 

Grand  Total 

jm 

337,953 

+125.0 

* A - Agriculture  T - Transportation  M - Manufacturing  (M)  - Mining. 
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Table  VIII  gives  statistics  pertaining  to  counties  mainly  with- 
in the  Basin  (Carbon,  Lehigh  and  Northampton)  and  shows  trends  in  Agrl- 
cultural  development.  The  trend  has  been  downward  from  1900  to  1930  but 
shows  a decided  reversal  for  the  past  5 years.  The  farm  population  for 
the  area  involved  was  51,057  in  1930.  This  increased  to  34,536  in  1935. 
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TABLE  VIII 


Number  of  Farms  and  the  Amount 

of  Land  in  Farms  for  Counties 
Located  Mainly  in  the  Lehigh  Basin 


Year 

No. 

of 

Farms 

Land  in 
Farms 
(Acres) 

Per  Cent 
of 

Total 

Area 

Per  Cent 
of 

Farm  Land 
in  Penna. 

1900 

7,879 

497,996 

69.4 

2.6 

1910 

7,796 

480,611 

66.9 

2.6 

1920 

7,191 

450,183 

62.7 

2.5 

1925 

6,718 

401,322 

55.9 

2.5 

1930 

5,768 

393,664 

54.8 

2.6 

1935 

6,560 

390,116 

54.3 

2.5 

Source:-  Census  of  Agriculture  --  U.  S*  Depeirtment  of  Commerce. 

2.  Industrial  (decentralized); The  major  decentralized  indus 


tries  of  the  Lehigh  Basin  include  the  production  of  anthracite  coal , slate, 
cement,  crushed  stone,  sand  and  gravel. 

3 . Mining  (including  petroleum); Carbon  County  in  the  Anthra- 

cite Coal  Mining  Area  lies  almost  v;holly  in  the  Lehigh  Basin.  ViHiile  the 
eastern  ends  of  Luzerne  and  Schuylkill  Counties  also  lie  in  the  Basin  it 
was  not  feasible  to  split  up  the  mining  statistics.  Carbon  county  con- 
tained in  1933  37/  11  mining  operations  with  4048  employees.  These  opera- 

tions produced  1,753,110  tons  of  anthracite  coal  or  about  4 per  cent  of  the 
total  production  sold  in  the  State  in  that  year. 

37/  Report  of  Pennsylvania  Department  of  Mines  1933. 
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As  has  been  indicated  the  quarrying  of  slate,  limestone  and  traprock 
constitutes  a major  industry  in  the  Basin. 

4.  Lumbering ; The  lumbering  industry  which  reached  its  peak  in 

Pennsylvania  in  1900  has  been  declining  since  that  time  and  is  at  present 
relatively  unimportant  in  the  State  although  it  remains  a potential  indus- 
try for  the  future.  As  indicated  by  the  Land  Use  Map  (Fig.  II ) there  is 
considerable  forest  land  in  the  northern  part  of  the  Basin  which  under 
"sustained  yield"  development  might  play  a part  in  the  rejuvenation  of 
lumbering . 

( ^ ) Analy sis  of  Pa st  Trends,  Pr e s ent  0 onditions  and  Probable  Future  Ten- 

Sect  ions  (aT  and  (b)» 

Cities  and  Towns; Study  of  Table  VI  indicates  the  rapid  growth 

of  cities  and  boros  in  the  Basin  v/hich  more  than  doubled  in  population  be- 
tween 1900  and  1930  but  which  as  a group  showed  a slight  loss  between  1930 
and  1934.  The  tendency  to  draw  together  to  form  communities  is  indicated 
by  the  fact  that  in  1900  about  60^  of  the  Basin  population  was  listed  in 
boros  and  cities  whereas  in  1930  these  places  included  over  three-quarters 
of  the  population.  During  the  past  five  years  the  statistics  indicate  a 
limited  "back  to  the  land"  movement.  This  is  thought  to  be  a temporary 
condition  accountable  to  the  depression  causing  a temporary  interruption 
in  the  longer  trend.  Even  though  the  "decentralization  of  industry"  move- 
ment may  continue  to  develop,  it  is  believed  that  people  will  continue  to 
dwell  in  communities  where  the  benefits  of  group  service  and  culture  are 
more  amenable  to  a highly  developed  civilization. 

2.  Agricult\jre ; Trends  in  agricultural  development  shown  in  Table 
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VIII  indicate  as  would  be  expected  the  reverse  of  those  showing  develop- 
ment of  cities  and  towns,  - a di*opping  off  in  number  of  farms,  and  area 
of  farm  land.  This  is  in  line  with  improved  agricultural  production 
methods  and  the  consequent  decrease  in  needed  acreage  and  manpower  despite 
increasing  production.  The  reversal  in  trend  during  the  past  5 years  is 
believed  to  be  temporary  and  is  probably  accounted  for  by  the  fact  that 
much  land  formerly  abandoned  as  incapable  of  producing  an  adequate  return 
is  now  occupiod  by  persons  forced  to  loavo  tho  cities  by  depressed  indus- 
trial conditions. 

As  may  be  seen  on  the  Reconnaissance  Land  Utilization  Map  (Fig.  II) 
there  are  areas  of  "below  average"  farm  land  in  the  upper  part  of  the 
Lehigh  Basin. 

3.  Industry : Pennsylvania  produces  93  per  cent  of  tho  anthracite 

coal  produced  in  the  United  States  and  v/hile  this  industry  is  faced  v/ith 
many  operating  difficulties  at  the  present  time,  including  competition  from 
other  fuels  such  as  oil  and  gas,  high  production  and  distribution  costs, 
and  periodic  labor  difficulties,  it  is  expected  that  the  industry  will  con- 
tinue to  function  until  the  minable  coal  is  exhausted  about  100  years 
hence.  38/  There  has  been  a declining  production  trend  traceable  largely 
to  the  factors  mentioned.  Two-thirds  of  the  anthracite  is  used  for  domes- 
tic heating  purposes  and  competition  in  this  field  from  oil  and  gas  has 
been  heavy.  With  the  expected  depletion  of  these  resources, however , within 
the  next  30  or  40  years  it  is  probable  that  this  source  of  competition  will 
docline, 

38/  Preliminary  Report.  Pennsylvania  State  Planning  Board.  Harrisburg.  Pa.. 

December  1934,  Page  241. 
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During  recent  years  there  has  been  a tendency  for  manufacturing  in- 
dustries to  locate  in  this  region  to  take  advantage  of  the  good  location 
and  transportation  facilities  and  it  seems  probable  that  this  trend  will 
continue. 

Three-fourths  of  the  Portland  cement  produced  in  Pennsylvania  is 
made  in  the  Lehigh  cement  district  where  ideal  "cement  rock"  is  found. 

This  industry  has  been  steadily  increasing  except  for  the  depression  years 
although  not  so  rapidly  as  in  other  parts  of  the  country.  It  is  expected 
to  continue  to  flourish  in  the  future . 59/ 

The  Allentown,  Bethlehem,  Easton  metropolitan  area  at  the  lower  end 
of  the  Basin  contains  over  half  the  population  of  the  Basin  and  consti- 
tutes a prosperous  and  diversified  manufacturing  and  industrial  center. 
Advantageously  located  in  a region  rich  in  natural  resources  and  good  agri- 
cultural land,  close  to  the  largest  metropolitan  areas  of  the  country,  this 
section  is  expected  to  continue  to  develop  in  the  future, 

(d)  Transportation  Facilities; 

1.  Waterways: See  Section  IV-a. 

2.  Highways: Most  of  the  Lehigh  watershed  is  traversed  a 

network  of  concrete  or  other  improved  roads,  which  have  lent  themselves  to 
'well  coordinated  systems  of  bus  transportation.  The  principal  exceptions 
are  in  the  Pocono  Mountains  and  in  the  steep  and  broken  areas  between  Mauch 
Chunk  and  I'Jhite  Haven,  and  also  further  upstream,  which  retain  something 

of  their  primitive  character  and  are  still  difficult  of  access. 

3.  Railroads: The  Principal  railroads  which  operate  lines 

59/  Preliminary  Report,  Pennsylvania  State  Planning  Board,  Harrisburg,  Pa., 

December  1934,  Page  263. 


- 56  - 


in  the  Basin  are:-  Pennsylvania  Railroad;  Philadelphia  and  Reading  Rail- 
road; Lehigh  Valley  Railroad;  Delaware  and  Lackawanna  Railroad,  and  Central 
Railroad  of  Nev/  Jersey. 

In  addition  to  the  above  several  other  smaller  lines  operate  in 
the  Basin.  These  railroads  afford  a transportation  system  v;hich  conne'^ts 
all  the  population  centers. 

4.  Airports: The  United  States  Department  of  Commerce  Air- 

way Bulletin  #2  lists  6 commercial  or  municipal  airports  within  the  drain- 
age area. 
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Ill  STREAMS  OF  THE  BASIN  ^ 


(a.)  LEHIGH  RIVER  Main  Stream 

1,  Source; In  Sterling  Township,  southwestern  Wayne  County. 

2,  Course; •» — Southwesterly  to  ’JWiite  Haven,  being  boundary  of 
Lackawanna  and  Luzerne  counties  to  northwest  and  of  Monroe  and  Carbon 
counties  to  southeast;  thence  southeasterly,  through  Carbon  and  between 
Northampton  and  Lehigh  counties,  to  Catasauqua;  thence  southeasterly  int 
Lehigh  Cowity  to  Allentown;  thence  northeasterly  into  Northampton  County 
to  Delaware  River, 

3,  Length ; One  hundred  miles  along  stream, 

4,  Drainage  Area; — -1,373,1  square  miles.  See  part  I-d  for  de- 
scription, 

5,  Discharge; Gaging  station  at  Bethlehem,  Pennsylvania, 

Drainage  Area  above  station  - 1280  square  miles. 

Mean  Annual  Discharge  (1902-05; 1909-34)  1,68  c.  s,  m. 
Minimum  Discharge  (Oct,  15,  1910)  0,125  c,  s,  m» 

Maximum  Discharge  (Feb,  28,  1902)  71,8  c,  s,  m, 

(b)  TOBYHA.NNA  CREEK  Tributary  to  Lehigh  River 

1,  Source;- — In  Coolbaugh  Township,  Northern  Monroe  County, 

2,  Course;- — Southwesterly  to  Carbon-Monroe  county  boundary  to 
Lehigh  River, 

40/  Source  for  all  streams  except  discharge  data  - Vfeter  Resources  In- 
ventory Report,  Part  III,  Gazetteer  of  Streams,  Pennsylvania  Water 
Supply  Commission  - Harrisburg,  Pa,  1916,  Discharge  data:-  Pennsyl- 
vania Department  of  Forest  & Waters  and  U,S,  Geological  Survey, - 
Harrisburg,  Pennsylvania, 
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Length; - — Twenty-three  miles  along  stream. 


4,  Drainage  Area; Contains  139.1  square  miles  of  broken, 

mountainous  country,  containing  lakes  and  svramps  of  glacial  origin;  Basin 
traversed  by  terminal  moraine.  The  channel  is  sinuous  through  sandstone 
formation  and  glacial  drift. 


5.  Discharge ; No  record. 

( c ) BLiCK  CREEK  Tributary  to  Lehigh  River. 

1.  Source; Formed  by  junction  of  Hazle  and  Beaver  Creeks, 

1.5  miles  northv/est  of  7eatherly,  western  Carbon  County;  Elevation  1270. 

2.  Course ; ^Easterly  to  Lehigh  River. 

3.  Length ; — -Six  and  one  half  miles  along  stream, 

4.  DriLinage  Area; Contains  62.6  square  miles  in  western  Car- 

bon, southern  Luzerne  and  northeastern  Schuylkill  counties  of  broken, 
mountainous  country;  narrow  valley  flanked  with  steep  hills.  The  channel 
is  sinuous,  through  shale  and  sandstone  formation  containing  deposits  of 
anthracite  at  headwaters, 

5.  Discharge ; No  record. 

(d)  POHOPOCQ  CREEK  (BIG  CREEK)  Tributa  ry  to  Lehigh  River. 

1,  Source; - — In  Chestnut  Hill  Township,  southwestern  Monroe 

County, 

2.  Course ; Southwesterly  into  Carbon  County  to  Lehigh  River* 
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3.  Length; Twenty- three  miles  along  stream. 


4.  Drainage  Area; Contains  105.5  square  miles  of  broad  agri- 

cultural valley  flanked  with  steep  mountain  spurs  and  ridges  lying  in 
southwestern  Monroe  and  southeastern  Carbon  counties. 

5.  Discharge; No  record. 

(e)  LITTLE  LEHIGH  CREEK  Tributary  to  Lehigh  River. 

1.  Source; In  Topton  Mountain,  Longswamp  Tovmship,  Berks  County; 

Elevation  830. 

2.  Course; Northeasterly  into  Lehigh  County  to  Lehigh  River. 

3.  Length; Twenty-four  miles  along  stream. 

4.  Drainage  Area; Contains  187.8  square  miles  in  northeastern 

Berks  and  central  Lehigh  counties.  The  Basin  is  rolling  agricultural 
country,  bounded  by  hilly  country  to  southeast.  The  channel  is  tortuous 
tiirough  extensive  limestone  formation  containing  deposits  of  iron  ore; 
slate  formation  in  Upper  Basin  of  Jordan  Creek,  Rate  of  fall  per  mile; 
from  source  to  elevation  600,  1 mile ,230  feet;  thence  to  elevation  400, 

5.5  miles,  57.1  feet;  thence  to  mouth  19.5  miles jO.O  feet. 

5.  Discharge; No  record. 

(f)  JORDAN  GFiEEK  Tributary  to  Little  Lehigh  Creek. 

1.  Source; On  southern  slope  of  Blue  Mountain,  Heidelberg 

Township, Lehigh  County;  elevation  740. 
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Course; Southeasterly  to  Little  Lehigh  Creek. 


S. 


3.  Length; Thirty- two  miles  along  stream. 

4.  Drainage  Area; Contains  81  square  miles  in  central  Lehigh 

County  of  broken  hilly  country  in  Upper  EavSin,  with  narrow,  steep-sided 
val-ley  from  Jordan  to  Kernsville;  thence  to  mouth  country  is  of  a rolling 
nature  with  broad  main  valley.  The  channel  is  tortuous  through  slate  in 
Upper  Basin  and  limestone  in  Lower  Basin. 

Profile; Rate  of  fall  per  mile;  from  soui-ce  to  elevation 

600,  3 miles,  46.7  feet;  thence  to  elevation  400,  11.5  miles,  1,.  feet; 
thence  to  mouth  17.5  miles,  9.8  feet. 

5.  Discharge; i^o  record. 
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IV  EXTENT  MD  ADEQUACY  OF  EXISTING  WATER  DEVELOPMENTS 


(a)  Navigation; The  river  has  been  improved  for  navigation  from  Easton 

to'MaUch  Chunk,  a distance  of  47  miles,  by  a private  corporation,  the 
Lehigh  Coal  & Navigation  Company,  by  locks,  dams  and  a canal.  This  canal  is 
now  maintained  in  operating  condition  between  Easton  and  Parryville.  A 
lateral  canal  operated  for  many  years  by  the  same  company  extends  from 
Easton  to  Bristol,  Pennsylvania.  These  works  afford  a depth  of  6 feet 
with  locks  100  feet  by  22  feet  and  accomodate  boats  of  120  tons  capacity. 

As  commerce  is  small  and  local  in  character  the  facilities  appear  to  be 
adequate  for  the  present  traffic  but  large  tonnage  of  commodities  such  as 
Portland  cement,  slag,  steel  and  rock  products  available  has  created  local 
interest  in  the  possibilities  of  a modern  navigation  project  on  the  Dela- 
v;are  River  from  Trenton  to  Easton  and  thence  to  Martins  Creek  with  a branch 
up  the  Lehigh  River  to  Siegfried.  (24  males  above  the  mouth.)  41/ 

(b)  Flood  Control; The  Lehigh  River  is  subject  to  severe  floods  which 

have  caused  heavy  damage.  The  total  estimixted  damage  from  the  flood  of 
February  1902  'was  $5,100,000.42/  Existing  provisions  for  control  appear 
to  be  inadequate. 


1.  Reservoirs  and  Detention  Basins. 

The  Reservoirs  in  the  Basin  are  as  follows;  45/ 


Name  of  Ovmer 

Name  of  Dam 

Caoacitv  in  Million  Gals. 

Hazleton  Water  Company 

Dreck  Creek 

192 

Panther  Valley  Water  Company 

Greenwood 

570 

Panther  Valley  Water  Company 

Hauto 

1,585 

Clear  Spring  Water  Company 

Spring  Creek 

100 

41/  House  Document  #245-72nd  Congress,  1st  Session  -Corps  of  Engineers 
report  on  Lehigh  River. 

42/  Ibid  - Page  27. 

45/  Preliminary  Report  Pennsylvania  State  Planning  Board  - 1954. 
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These  reservoirs  are  primarily  for  domestic  and  industrial  water 
supply  purposes  but  serve  indirectly  as  a measure  for  flood  control. 

2.  Levees; None  of  importance  in  Basin. 

3.  Channel  Improvements; None  of  irnportarice  in  Basin. 

In  1913  "the  Legislature  enacted  a Dam  and  Encroachment  Act  v/hich 
makes  it  unlawful  for  anyone  to  construct  any  "water  obstructions"  vrith- 
out  a State  permit. 

(c)  Municipal,  Domestic  and  Industrial  Supplies^ Municipal  and  domestic 

requirements  of  the  population  of  the  valley  amount  to  about  45,000,000 
gallons  of  water  daily,  while  i.ndu.strial  demands  in  normal  times  amount  to 
about  210,000,000  gallons  daily  — a total  of  nearly  255j000,000  gallons 
or  395  second-feet.  Most  of  this  is  returned  to  the  channel,  but  it  is 
estimated  that  the  total  depletion  raa>  amount  to  30,000,000  gallons  daily 
or  46  second-feet. 

The  local  municipal  requirements  for  many  years  could  probably  be 
supplied  by  the  storage  of  water  from  small  tributaries,  as  100,000,000 
gallons  daily  could  be  supplied  from  100  square  miles  or  less  than  8^  of 
the  watershed.  However,  the  growing  demand  for  pure  upland  water  at  suit- 
able elevations  and  within  economic  ranges  for  gravity  flow  lends  im- 
portance to  the  upper  Lehigh  watershed  as  a possible  source  for  supply  to 
adjacent  metropolitan  districts.  See  section  VII-c.  44/ 

The  yearbook  of  the  Pennsylvania  Department  of  Health  for  1934-  (un- 
44/  Lehigh  River  House  Document  245,  72nd  Congress  1st  Session  - page  6. 
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published)  tabulates  information  on  public  mterworks  in  Pennsylvania  as 
of  May  31st » 1934  for  treated  supplies* 

Using  this  report  as  a basis  it  appears  that  349,050  persons  or 
approximately  91^  of  the  population  (1934)  of  the  Lehigh  Basin  residing 
in  communities  45/  were  served  with  treated  water,  either  filtered, 
chlorinated  or  both* 

Complete  data  is  not  available  concerning  places  having  untreated 
supplies.  It  is  known  however,  on  the  basis  of  The  Water  Resources  In- 
ventory Report  (1916)  and  the  Pennsylvania  Geological  Survey  report  on 
“Ground  mter  in  Northeastern  Pennsylvania"  that  4 communities  are  served 
untreated  water  from  public  supplies.  The  1934  population  of  these  places 
was  7,507  persons  or  2 percent  of  the  Basin's  community  population*  45/ 

Appendix  A is  a tabulation  of  all  cities,  boroughs  and  unincorpor- 
ated communities  (500  population  or  over)  within  townships*  This  lists 
for  each  community  the  status  of  water  supplies* 

1,  Filtered  Supplies:— The  Department  of  Health  Report  lists 
20  communities  in  the  Basin  served  by  public  water  filtration  plants* 

The  population  served  comprises  96,000  persons  or  about  25/  of  the  pop- 
ulation residing  in  communities  45/in  the  Basin*  Many  of  these  supplies 
are  chlorinated  as  well  as  filtered* 

2,  Chlorinated  Supplies:— The  same  report  lists  26  communities 
served  by  public  water  supplies  without  filters  but  equipped  with  chlor- 
ination plants, 

45/  See  Table  VI,  This  figure  is  made  up  of  the  population  of  incorporat- 
ed places  in  1934  as  estimated  by  the  Pennsylvania  State  Planning  Board 
plus  the  population  of  unincorporated  places  in  1934  as  reported  by 
Rand  McNally  and  Company* 
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These  serve  ?.55,050  persons  or  about  06%  of  the  population  residing  in 
communities  in  the  Basin. 


3.  Industrial  Suoolies: There  is  no  State  Department  having 

jurisdiction  over  industrial  v;ater  supplies  and  no  complete  data  concern- 
ing them. are  available.  The  V/ater  Resources  Inventory  Report  (191' listed 
industrial  supplies,  but  this  iiiformation  is  now  obsolete. 

(d)  Irrigation: Aside  from  the  hydrant  water  and  other  meagre  quanti- 

ties used  by  the  individual  homes  for  truck  gardens,  irrigation  has  not 
been  practiced  on  the  Lehigh  watershed,  and  there  is  apparently  no  immed- 
iate prospect  of  its  being  introduced.  The  rainfali.  is  generally  depend- 
able and  well  distributed,  meeting  the  needs  of  grov/ing  crops. 

(e)  Water  Power: 

1.  Mechanical: None  of  importance. 

2.  Hydro-electric : Present  power  development  on  the  Lehigh 

River  comprises  19  small  plants  with  a total  capacity  of  ?, 585  H.P.  in 
interm-ittent  use,  all  dependent  on  the  flov/  in  the  Lehigh  Canal  and,  with 
few  exceptions,  confined  to  furnishing  pov/er  for  individual  entcrr.ri  ses. 
The  most  important  plant  is  the  one  opei-atod  the  Metropolitan  Edison 
Com-pany  at  Easton  with  a total  capacity  of  1,052  H.P.  46/ 

Because  of  the  established  trunk  line  railroads  on  both  banks  of 

the  Lehigh  River  from  Easton  to  Ifftiite  Haven,  economic  development  of  the 

theoretical  pov/er  available  by  the  construction  of  a series  of  dams  is 

impracticable.  46/  Furthermore,  any  development  of  hydro-electric  power 
46/  Lehigh  River  Document  245,  72nd  Congress,  1st  Session,  Page  io. 
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in  this  region  is  limited  ty  the  competition  of  steam  power  tnao  uaxi  he 
developed  from  the  large  available  supply  of  antiiracito  coal. 

Development  of  a considerable  amount  of  hydro-electric  power  would  be 
economically  feasible  only  in  connection  with  additional  water  supply  pro- 
jects for  Philadelphia  or  other  large  communities.  Incidental  flood  pro- 
tection would  be  provided  by  such  development  and  some  expenditure  for  such 
protection  would  seem  justifiable.  46/ 

(f)  Drainage; None  of  importance  kno?m. 

(g)  Recreation  and  Wild  Life; Existing  park  and  recreation  Icands,  State 

Forest  lands  and  State  ovmed  game  lands  are  entirely  inadequate.  There  are 
only  3,282  acres  of  park  and  recreation  land  in  the  counties  mainly  in  the 
Basin  (Carbon,  Lehigh  and  Northampton).  Of  this  amount  2,500  acres  are  pri- 
vately ov/ned. 

In  the  3 counties  mentioned  above  only  Carbon  County  contains  State 
Forest  lands  and  State  Game  lands.  There  are  606  acres  of  State  Forest 
Lands  and  1,949  acres  of  State  Game  lands  in  this  county. 

Ftecommendations  have  been  made  47/  for  the  future  acquisition  of  an 
additional  136,698  acres  of  Government  Forest  and  Game  Lands  and  2,465 
acres  of  State  Park  and  Recreation  Lands. 

The  Pennsylvania  Fish  Commission  is  conducting  a program  of  stream 
improvement  for  the  smaller  unpolluted  streams  not  subject  to  excessive 
floods,  and  is  restocking  them  with  game  fish. 

46/  Lehigh  River  Document  245,  72nd  Congress,  1st  Session,  Page  19. 

47/  Preliminary  Report  of  the  Pennsylvania  State  Planning  Board,  Harrisburg, 
Pennsylvania,  December  1934.  Page  172. 
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(h)  Correlated  Jces; None  of  importance  kno\^'n. 

(i)  Imported  and  Exported  Water  Supplies; None  of  importance  knov/n. 


V UNDERGROUND  V/ATER3 

See  report  on  Delaware  River  Basin,  Page  25 « 
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VI  POLLUTION  OF  STREAiviS  AND  UNDERGROUND  WATERS 


See  general  discussion  of  this  subject  in  Report  on  Delaware  River  Basin, 
page  29. 

(a)  Sewages A report  submitted  to  the  Pennsylvania  State  Planning 

Board  by  the  State  Department  of  Health  in  March  1935  lists  5 communities 
having  sewage  collection  and  treatment  v/orks.  These  plants  did  not  neces- 
sarily serve  the  entire  population,  however,  the  1934-  population  of  these 
communities  was  201,156  persons  48/  and  comprised  about  53  per  cent  of 
the  Basin's  community  population.  49/ 

The  same  report  listed  12  communities  with  population  (1934)  of 
895618  persons  4^  or  about  23  P®r  cent  of  the  community  population  49/ 
having  public  sewers  v;hich  emptied  into  streams  or  into  sewers  of  adjoin- 
ing communities  some  of  which  received  treatment.  Orders  have  been  issued 
to  one  of  these  communities,  Lehighton  Boro,  having  a population  (1934) 
of  6,641  persons,  by  the  State  Department  of  Health  in  connection  with  a 
permit  granted,  to  install  sewage  treatment  works.  It  should  be  noted 
that  the  above  mentioned  facilities  did  not  necessarily  serve  the  entire 
population  listed. 

Sewers  are  nov;  under  construction  as  P.W.A.  project  in  Beaver 
Meadows,  Carbon  County  at  an  estimated  cost  of  $46,000.00, 

Appendix  B is  a tabulation  of  all  cities,  boros  and  unincorporated 

communities  (over  500  population)  in  townships  within  the  Basin.  This 

lists  the  status  of  sewage  disposal  for  each  place. 

48/  Estimated  by  Pennsylvania  State  Planning  Board. 

49/  See  Footnote  45/  page  64. 
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(b)  Trade  Wastes: See  general  discussion  in  Delaware,  Schuylkill  Reports. 


(c)  Oilfield  and  Mining  V/astes; There  are  no  oilfields  within  the  Lehigh 

River  Basin. 

The  Lehigh  River  receives  culm  and  mine  water  from  several  of  its 
tributaries  between  vVhite  Haven  and  Mauch  Chunk.  Above  Mauch  Chunk  the 
channel  of  the  river  is  narrow  and  the  S''jvift  current  carries  mine  waste 
into  the  pools  formed  by  the  Lehigh  Coal  and  Navigation  Company's  dams 
at  Mauch  Chunk,  Parryville  and  Lehigh  Gap.  Below  Treichlers  the  silt  grad- 
ually settles,  resulting  in  clear  water  at  Allentovnn  during  ordinary  stages 
of  the  river  but  in  tLmes  of  flood  stages  large  quantities  of  culm  and  silt 
are  carried  into  the  Delaware  River.  50/^ 

Because  of  this  influx  of  mine  drainage  from  the  anthracite  dis- 
tricts, the  water  becomes  acid  in  character  below  Mauch  Chunk,  especially 
during  seasons  of  low  flow.  Further  dovm  stream  this  acidity  is  largely 
neutralized  by  the  inflow  of  alkaline  waters  from  tributaries  draining  the 
dovmstream  district  southeast  of  the  Kittatinny  Ridge  of  the  Blue  Moun- 
tains, but  the  presence  of  both  the  acid  and  the  alkaline  elements  in- 
creases the  hardness  of  the  water.  5l/ 

(d)  Silt  and  Erosion; There  is  so  little  evidence  of  erosion  in  the 

Upper  Lehigh  watei'shed  as  to  justify  the  estimate  that  not  more  than 

2 per  cent  of  the  capacity  of  projected  reservoirs  for  this  region  v/ould  be 

5^  Water  Resource  Inventory  Report  - part  X - Page  $1, 

51/  House  Document  245?  72nd  Congress  1st  Session  - Page  30. 
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filled  with  sediment  in  a decade,  or  20  per  cent  in  a century. 52/ 

Below  Maiich  Chionk  the  Basin  is  subject  to  ’’moderate  sheet  erosion” 
and  in  scattered  regions  to  ’’moderate  sheet  erosion  with  occasional  gul- 
lies. ”5^ 

(e)  Irrigation  and  Drainage; Irrigation  is  not  practiced  in  the  Lehigh 

watershed  and  there  are  no  existing  drainage  projects,  hence  pollution  from 
these  sources  is  negligible  or  non-existent. 


52/  House  Document  245,  72nd  Congress  1st  Session  - Page  30 
55/  Reconnaissance  Erosion  Survey  Map  of  State  of  Pennsylvania.  U.S.  Geolog- 
ical Survey,  fjlay  1935. 
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VII  SUMI^Y  OF  DEFICIENCIES  AMD  FUTURE  NEEDS 


(a)  Navigation; The  large  tonnage  of  commodities  that  originate  in  and 

near  the  Lehigh  Valley  would  seem  to  indicate  some  need  for  improvement 
of  existing  navigation  facilities  on  the  Lehigh  River.  Inasmuch  as  any 
proposed  project  would  be  practically  useless  without  connections  along 
the  Delaware  River  channel,  and  the  Lehigh  branch  would  be  only  a minor 
part  of  a modern  project,  consideration  of  this  project  is  included  in  the 
Delaware  River  report.  However,  the  physical  obstructions  in  the  form  of 
bridges  may  serve  as  an  indication  of  the  initial  expense  and  difficulties 
to  be  encountered  by  such  an  enterprise.  According  to  conservative  estim- 
ates 54-/  the  cost  of  bridge  and  grade  alterations  alone  would  exceed 
$5>000,000  as  a preliminary  expenditure  for  a navigation  project.  The  Army 
Engineers  recommend  that  no  Federal  expenditures  be  made  at  this  time  for 
such  development. 


(b)  Flood  Control; This  is  the  major  need  of  the  Basin.  The  Lehigh 

Valley  is  subject  to  severe  floods  which  in  past  years  have  caused  serious 
damage.  Tlie  Pennsylvania  Department  of  Forests  and  Waters  lists  the  fol- 
lowing municipalities  in  the  Basin  having  incipient  or  actual  flood  prob- 
lems; 


Serious  Damage 

Allentown 

Bethlehem 

Ea ston 

Lehighton 

Mauch  Chunk 

Catasaqua 

54/  "Lehigh  River,  Pennsylvania", 
Session,  Washington,  D.  C., 


Minor  Damage 

Palmerton 

Northampton 

Freeraansburg 

Weissport 

Shimerville 

House  Document  ^245,  72nd  Congress, 
page  19. 


1st 
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No  adequate  protection  from  floods,  by  means  of  artificial  features, 
exists  in  any  municipalities  within  the  Basin,  A retaining  wall  is  now 
under  construction  as  a P.  W,  A.  Project  at  Allento'/m  which  will,  when  com- 
pleted, afford  protection  from  floods  to  the  water  supply  system  of  that 
city. 

It  appears  that  the  most  favorable  method  of  flood  control  involves 
the  construction  of  storage  reservoirs.  On  this  subject  the  Army  Engineers 
in  their  report  state,  55/  "The  possibilities  for  storage  on  the  numerous 
small  tributaries  have  been  investigated  with  varying  degrees  of  thorough- 
ness, and  there  are  some  attractive  sites  for  local  development.  However, 
such  storage  would  be  so  meagre,  with  both  the  original  construction  .and 
the  continuous  maintenance  running  into  prohibitive  costs  when  measured  by 
the  actual  benefit  to  be  derived  therefrom,  as  to  discourage  further  in- 
vestigation from  the  standpoint  of  flood  control,  apparently  the  only 
feasible  way  in  which  this  desired  regulation  would  be  accomplished  is  in 
combination  with  municipal  or  high-grade  industrial  water-supply  projects 
and  pov/er  developments,  a number  of  the  most  favorable  sites  have  been 
partially  developed,  mainly  for  either  water  supply  or  recreational  pur- 
poses ." 

In  the  same  report  it  is  estimated  that  the  capital  sum  of  $2,460, 

000  could  properly  be  expended  to  secure  protection  from  future  flood  dam- 
age, but  this  sum  is  entirely  inadequate  for  control  structures.  A con- 
siderable degree  of  protection  would  be  afforded  by  power  projects  dis- 
cussed in  the  report,  if  constructed. 

Some  control  may  be  achieved  by  stream  channel  improvements  and  by 

55/  "Lehigh  River,  Pennsylvania" , House  Document  ;^24~5j  72nd  Congress,  1st 
Session,  Washington,  D.  C.,  page  28. 
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the  construction  of  levees  and  embankments.  Protection  might  best  be 
secured,  not  by  any  one  single  method,  but  by  a combination  of  several 
methods,  56/ 

Authorized  programs  of  the  Works  Progress  Administration  provide  a 
total  of  $80,893  for  6 projects  for  flood  control.  Among  these  is  a survey 
sponsored  by  the  Pennsylvania  Water  & Power  Resources  Board  to  determine 
methods  of  local  flood  control  along  the  Lehigh  River. 

(c)  Municipal,  Domestic  and  Industrial  Supplies; There  is  a rapidly 

growing  demand  on  the  part  of  the  public  for  the  use  of  relatively  clean 
water  as  a source  of  supply  rather  than  the  serving  of  purified  polluted 
raw  water.  Since  a large  proportion  of  the  Basin's  community  population 
is  served  with  artificially  purified  water  from  polluted  sources  this  de- 
mand lends  increasing  importance  to  the  Upper  Lehigh  Watershed. 

The  water  of  the  Lehigh  River  is  soft  in  the  upper  part  of  its  course. 
Because  of  the  drainage  from  the  anthracite  districts  the  river  becomes 
acid  in  character  below  Mauch  Chunk,  Further  downstream  this  acidity  is 
neutralized  by  the  inflow  of  alkaline  waters  from  tributaries  draining  the 
limestone  district.  It  appears  that  the  best  location  as  a source  of 
water  supply  for  the  metropolitan  districts  is  in  the  neighborhood  above 
Mauch  Chunk,  57/ 

There  is  a reasonable  possibility  of  diverting  the  regulated  flows 

56/  Preliminary  Report  State  Planning  Board  - Page  197. 

yj/  House  Document  245  - Lehigh  River  - 72nd  Congress,  1st  Session. 
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from  a projected  power  plant  on  the  Upper  Lehigh  River  without  allowing 
it  to  commingle  with  polluted  water  of  the  lower  valley,  (see  pai't  ¥II-e) , 

A gravity  conduit  from  the  neighborhood  above  Mauch  Chunk  would  adequately 
serve  the  principal  communities  of  the  lower  valley,  or  contribute  to  the 
Philadelphia  metropolitan  district. 

So  far  as  the  local  municipal  requirements  in  the  Lehigh  Valley  are 
concerned, the  storage  and  regulation  of  small  tributaries  would  probably 
suffice  for  many  years  as  the  dependable  yield  is  nearly  1,000,000  gallons 
daily  per  square  mile  for  completely  regulated  drainage  areas  in  this 
vicinity. 58/ 

In  reference  to  present  needs  the  Pennsylvania  Department  of  Health 
in  a report  to  the  Pennsylvania  State  Plaruiing  Board  in  March  1955  listed 
4 communities  with  a total  population  of  1,128  persons  now  depending  on 
private  wells  and  springs  which  it  felt  should  have  public  supplies. 

The  same  report  mentioned  Topton  with  a popuraoion  of  1,720  persons 
v/here  an  order  has  been  issued  as  a condition  to  a peimit  issued,  to  in- 
stall a chlorination  plant. 

A P.W.A.  project  has  been  approved  to  provide  a new  reservoir  and 
improvements  to  water  vrorks  at  Allentown  at  an  estimated  cost  of  $1,750,000. 

Betl'ilehem  needs  additional  filters  and  a mixing  basin. 

These  places  are  listed  individually  in  Appendix  A. 

(d)  Irrigation ; No  needs  knovm. 

58/  House  LocoLient  245  - Lehigh  River  -72nd  Congress, Ist  Session, Page  17. 
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(e)  Water  Power; As  indicated  in  section  IV-c  existing  v/ater  power 


development  is  confined  to  19  small  plants,  all  using  the  flo7/  of  the  canal 
and  v,'ith  a total  capacity  of  only  about  2,600  horse-pov;er . Pov/er  aeods  in 
the  Basin  are  adequately  met  by  the  existing  steam  plants.  Because  of  the 
large  available  supply  of  anthracite  coal  any  development  of  hydro-electric 
pov;er  is  limited  by  the  competition  of  steam  power.  Hov;ever,  it  might 
furnish  a valuable  unit  in  an  interconnected  system  of  large  steam 
plants. 59/ 

Because  of  the  established  trunic-line  railroads  on  both  banks  of  the 
lower  portion  of  the  river  potential  power  developments  in  the  Basin  are 
limited  to  the  headwater  section  of  the  main  river  and  on  the  tributaries. 
The  Army  Engineers  have  investigated  59/  possible  developments  and  find 
that  these  are  not  attractive  for  power  production  alone  because  of  the 
high  costs  but  that  future  developments  for  municipal  water  supply  in 
combination  with  pov/er  may  be  feasible. 

Two  projects  have  been  considered; 

1.  Construction  of  dams  near  the  mouth  of  Tobyhanna  River  and  Bear 
Creek.  Installed  capacity  22,000  kilowatts  at  an  estimated  total  cost  of 
$5,526,500. 

2.  Construction  of  dam  at  mouth  of  Tobyhanna  River  with  a high 
level  conduit  to  Mauch  Chunk.  Installed  capacity  105,200  kilowatts  at  an 
estimated  cost  of  $25,164,400. 

Neither  project  can  be  regarded  as  independently  feasible;  but  if 
59/  House  Document  245,  Lehigh  River  - 72nd  Congress,  1st  Session,  Page  6. 
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the  impounded  water  could  be  used  for  municipal  water  supply  a combined 
and  feasible  project  might  be  developed. 

If  the  outflow  from  the  power  house  in  project  #2  could  be  taken  un- 
polluted to  Easton  the  flow  of  366  c.f.s.  at  an  elevation  of  feet 
should  have  considerable  value. 

Incidental  flood  protection  would  be  provided  by  these  projects  and 
some  expenditures  for  such  protection  would  seem  justifiable. 

(i*)  Drainage: None  of  importance  known. 

(g)  Recreation  and  Wild  Life; As  indicated  in  part  IV-g,  existing 

park  and  recreational  lands,  State  Forest  lands  and  State  owned  game  lands 
are  inadequate.  Recommendations  have  been  made  for  the  acquisition  of  an 
additional  136,698  acres  of  Government  owned  forest  and  game  lands  and 
2,465  acres  of  State  park  and  recreation  lands. 

Under  the  program  of  the  Works  Progress  Administration  4 projects  for 
fish  protection  and  fish  conservation  at  an  estimated  cost  of  $27,431  have 
been  authorized  for  the  Basin.  The  Pennsylvania  Fish  Commission  is  re- 
stocking the  smaller  unpolluted  streams  with  game  fish. 

(h)  Rectification  of  Existing  and  Prevention  of  Future  Contamination; 

The  contamination  of  streams  in  the  coal  region  by  culm  and  sulpher  water 
from  the  mines  ijresents  a serious  problem.  There  is  a definite  need  for  the 
abatement  of  pollution  of  this  nature.  Since  the  presence  of  mine  wastes 
in  the  water  courses  is  due  to  causes  within  the  control  of  the  mining 
companies  efforts  should  be  made  to  contact  the  coal  mine  operators  to 
work  out  methods  of  preventing  pollution  at  the  source. 
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If  the  entry  of  culm  into  headwater  streams  were  prevented,  most 
small  streams  would  to  a large  e>h.ent  clear  their  beds  of  mine  wastes 
within  a few  years.  It  would  be  necessary,  however,  to  dredge  immense 
amounts  of  culm  from  the  larger  streams.  60/  To  accomplish  this  a sur- 
vey, similar  to  the  one  now  in  progress  on  the  Schuylkill  River,  should 
first  be  made.  This  survey  should  determine  how  much  culm  is  in  the 
rivers,  headwaters  and  at  the  sites  of  mining  operations.  A big  problem, 
as  yet  unsolved,  is  what  to  do  with  the  culm  if  it  is  dredged  out  of  the 
river.  Efforts  should  be  made  to  find  a market  for  it. 

Where  streams  receive  sewage,  mine  water  may  be  beneficial  and  act 
as  a germicide  or  neutralizing  agent.  Hence,  a large  reduction  in  the 
amount  of  mine  waste  being  received  by  the  Lehigh  might  result  in  a corres- 
ponding increase  in  the  seriousness  of  pollution  from  sewage. 


60/  Water  Resources  Inventory  Report  - Part  X. 
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I GENERAL  DESCRIPTION  OF  THE  SCHUYLKILL  BASIN  ^ 


(a)  Maximum  Length; 'Approximately  86  miles, 

(b)  Maximum  Breadth; ^Approximately  42  miles, 

(c)  Area: 1,915,8  square  miles, 

(d)  Physiography; The  northern  portion  of  the  Basin  lies  in  the  Ridge 

and  Valley  Section,  8,nd  the  southern  portion  in  the  Piedmont  Plateau, 

Topography ; The  Basin  is  mountainous  in  the  northern  portioni  at 

Hamburg  the  river  enters  the  Piedmont  Plateau,  passing  through  South 
Mountain  in  the  vicinity  of  Reading,  below  which  lies  a broad,  rich,  roll- 
ing agricultural  country. 

Geology; - — The  headwaters  are  in  the  anthracite  coal  measures,  which 
are  separated  by  anticlinal  waves  of  Pottsville  conglomerate;  thence  the 
river  cuts  through  formations  of  shale  and  sandstone  into  Berks  County, 
passing  for  about  10  miles  through  Hudson  River  shales  and  entering  lime- 
stone section  drained  by  Tulpehocken  and  Maiden  creeks.  Below  Reading  it 
meets  a trap  formation  and  then  flows  through  red  sandstone  to  below  Norris- 
tovm,  where  it  flows  again  into  a limestone  district,  from  which  it  passes 

61/  Source; Paragraphs  (a)  and  (b);  scaled  from  stream  Map  of  Pennsyl- 
vania - 6 miles  = 1 inch.  Paragraphs  (cj  and  Water  Resources 

Inventory  Report,  Part  III  - Gazatteer  of  Streams  - Pennsylvania  - 
Water  Supply  Commission,  Harrisburg,  Pennsylvania, 1916 , Paragraph 
(f)  Preliminu-ry  Report  of  Pennsylvania  State  Planning  Board,  Harrisburg^ 
Pennsylvania  December,  1934.  Page  71, 
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throaqh  schist  formations  and  finally  through  the  gravol  of  Philadelphia 


County . 

Channel;-—  The  channel  is  sinuous,  through  rough,  rocky  valleys 
between  steep  mountain  ridges,  cutting  through  ridges  in  places.  Belov/ 
the  last  gap  at  Port  Clinton  the  stream  enters  a more  rolling  country, 
v/here  it  winds  through  wide  bottom  lands. 

Profile; Rate  of  fall  per  mile; 


From  Elevation  To  Elevation  Distance  Rate  of  Fall 


Tuscarora 

900 

port  Carbon 

630 

lU  miles 

27 

feet 

Port  Carbon 

630 

Reading 

200 

44  miles 

9.8 

feet 

Reading 

200 

W.  Manayunk 

20 

6l  miles 

3.0 

feet 

7/.  Manayunk 

20 

Mouth 

14.5  miles 

1.3 

feet 

(e)  Cover; See  Table  IX.  See  Reconnaissance  Land  Use  Map  (Fig.  II ) 

showing  the  distribution  of  the  various  types  of  cover. 

(f)  Climate; The  Mean  Annual  Precipitation  is  40  to  55  inches. 

Excessive  rains  are  not  infrequent,  and  amounts  in  excess  of  7 inches  have 
been  recorded  on  numerous  occasions.  The  average  annual  snow  fall  is 
moderately  heavy  in  the  northern  portion,  but  is  comparatively  light  in 

the  southern  part.  The  mean  annual  temperature  is  48°  to  54-°.  Temperatures 
of  100°  or  higher  are  seldom  recorded  in  this  section,  but  high  relative 
humidity  sometimes  makes  the  temperatures  oppressive.  The  winters  are  mild, 
there  being  an  average  of  less  than  100  days  with  the  miniiaum  temperature 
below  the  freezing  point,  #iile  zero  temperatures  are  not  reached  more  than 
two  or  three  times  during  a winter  season.  T'i:e  prevailing  winds  are  from 
the  northwest  in  winter,  and  the  southwest  in  summer,  and  the  wind  move- 
ment is  generally  light  or  moderate. 

(g)  General  Relation  to  adjoining  Basins; The  Schuylkill  Basin  is 

bounded  on  the  north  by  the  Lehigh  Basin,  on  the  west  by  the  Susquehanna 

Basin,  on  the  south  and  east  by  the  Lower  Delaware  Basin. 
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table  IX 


APPROXIivIATE  FOREST  AND  CLEARED  L.iND  CLASSIFICATION. 
SCHUYLKILL  DRAINAGE  SUB-BASIN 


CLASSIFICATION 

AREA 

PERCENTAGE 

Forested 

321 ,000  Acres 

zefo 

Cleared 

Non-farm 

74,000  Acres 

6/o 

P^rms 

663,000  Acres 

54^ 

Urban,  R,  R. , 

Highways , 

etc.  1 68,000  Acres 

14>^ 

Total 

Land  * 

1 ,226,000  Acres 

100% 

* Excludes  area  of  v;ater  in  the  largest  rivers.  U.  3,  Census  "Land  Area." 

Notes  Prepared  from  "County  Area"  data  in  the  files  of  tho  Department 
of  Forests  and  Uators,  assuming  parts  of  counties  in  watershed 
have  same  proportion  of  each  land  class  as  the  entire  county. 
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II  HUl‘;iAI\i  OCCUPANCY 


In  1930j  the  Schuylkill  Basin  had  a population  of  2,590,067 
persons . This  comprised  about  27  per  cent  of  the  population  of  Pennsyl- 

vania and  2»1  per  cent  of  the  population  of  the  United  States.  The  average 
density  of  population  in  the  Basin  was  1,350  per  square  mile.  This  is  high 
on  account  of  Philadelphia. 

Figure  III  shows  the  population  distribution  by  Drainage  Basins  for 
the  year  1930, 

(a)  Cities  and  Towns; Information  regarding  the  number,  classification 

by  population,  size  and  rate  of  development,  and  general  character  of  cities 
and  towns  of  the  Basin  is  given  in  Tables  X and  XI. 

(b)  Rural  Development; 

1.  Agricultural  The  northern  portion  of  the  Basin  lies 

in  the  anthracite  coal  region  and  contains  large  forested  areas  as  shown  by 
the  Land  Use  llap  (Fig.  II).  The  north  central  portion  lies  in  the  Lehigh 
Diversified  Farming  Region  while  the  south  central  portion  is  in  the  fiknor 
Dairy  and  Poultry  Region.  The  southeastern  portion  of  the  Basin  is  in  the 
Philadelphia  County  Estate  and  Truck  Crop  Region. 


Based  on  U.  3.  Census  1930.  W'loro  Civil  Subdivisions  are  split  by 
Drainage  Basin  Boundary,  portion  in  each  Basin  is  estimated  as  pro- 
portional to  area.  Towns  on  the  lino  are  placed  in  one  Basin  or  the 
other, 

63/  Preliminary  Report,  Pennsylvania  State  Planning  Board  - Harrisburg, 
Pennsylvania,  Decerabor  1934.  Page  106. 
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TABIiS  n 

CIASSIFICaTIOM  of  cities  and  DOROS  in  SCHUYLKILL  BASIN 


Cities 

Percent 

Predominant* 

and 

County 

Population-1930 

Increase 

type 

Boros 

U.  S.  Census 

1900-1930 

of  Industry 

100,000  & Over 

(2) 

2,062,132 

50.2 

Reading 

Berks 

111,171 

40.8 

T & M 

Philadelphia 

Co . 

1,950,961 

50.8 

M 

10,000  to  25,000  (6) 

115,3^ 

56.1 

Phoenixville 

Chester 

12,029 

30TB 

M 

Conshohocken 

Montgomery 

10,815 

87.7 

M 

Norristown 

Montgomery 

35,853 

61.0 

M 

Pottst own 

Montgomery 

19,430 

41.9 

M 

Pott sville 

Schuylkill 

24,300 

47.5 

(M)  & M 

Tama qua 

Schuylkill 

12,936 

78.0 

( iVi ) & M 

5,000  to  10,000 

(5) 

37,178 

96.2 

Bridgeport 

Montgomery 

5,595 

80,7 

T & M 

Lansdale 

Montgomery 

8,379 

204.2 

M 

Minersville 

Schuylkill 

9,394 

95.1 

(M) 

St . Clair 

Schuylkill 

7,296 

57.3 

(M) 

Schuylkill  Haven 

Schuylkill 

6,514 

78.3 

M 

2,500  to  5,000 

(19) 

67,766 

161.0 

Birdsboro 

Berks 

3,542 

56.4 

M 

Boyertown 

Berks 

3,943 

130.7 

M 

Hamburg 

Berks 

3,637 

57.1 

M 

Kutztown 

Berks 

2,841 

113.9 

M 

Mt . Penn 

Berks 

3,017 

-- 

M 

Shillington 

Berks 

4,401 

-- 

M 

West  Reading 

Berks 

4,908 

-- 

M 

Wyomissing 

Berks 

3,111 

-- 

M 

Perkasie 

Bucks 

3,463 

92.1 

M 

Spring  City  Boro 

Chester 

2,963 

15.5 

M 

Myerstown 

Lebanon 

2,593 

— 

(M) 

Ambler 

Montgomery 

3,944 

109.3 

M 

Jenkintown 

Montgomery 

4,797 

129.4 

M 

Narberth 

Montgomery 

4,669 

451.2 

M 

Royersford 

Montgomery 

3,719 

42.7 

A 

Soudertown 

Montgomery 

3,857 

258.1 

A & M 

W.  Conshohocken 

Montgomery 

2,579 

31.7 

M 

New  Philadelphia 

Schuylkill 

2,557 

92.8 

(M) 

Port  Carbon 

Schuylkill 

3,225 

81.3 

(M) 

Under  — 2,500 

(46) 

43,978 

146.9 

Total  IJE) 

Cities  & Boros 

2,326,417 

54.1 

* A - Agriculture  (M)  - Mining  T - Transportation  M - Manufacturing 
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study  of  the  Land  Use  Map  (Figt- II)  indicates  that  most  of  the  land 
in  the  Basin  except  that  at  the  northern  end  is  "above  average**  or 
"superior"  farm  land  with  scattered  areas  of  forest  land. 

Being  close  to  large  metropolitan  areas,  and  having  some  of  the  best 
agricultural  lands  in  the  State,  this  region  should  continue  to  be  a 
prosperous  agricultural  district . 

The  following  table  gives  statistics  pertaining  to  counties  mainly 
within  the  Basin  and  shows  trends  in  Agricultural  Development.  The  trend 
has  been  dovmward  from  I9OO  to  1930  but  shows  a decided  reversal  for  the 
past  5 years.  The  farm  population  for  the  area  involved  v/as  91>019  in 
1930.  This  increased  to  102,077  in  1935* 

TABLE  XII 

Number  of  Farms  and  the  Amount 
of  Land  in  Farms  for  Counties 
Located  Mainly  in  the  Schuylkill  Basin 


Year 

No. 

of 

Farms 

Land  in 

F8.rm.s 
(Acres ) 

Per  Cent 
of 

Total 

Area 

Per  Cent 
of 

Farm  Land 
in  Pemia. 

1900 

23,320 

1,438,604 

74.2 

7.4 

1910 

21,611 

1,330,864 

71o2 

7.4 

1920 

19,673 

1,323,359 

68 .2 

7.5 

1925 

18,546 

1, lo2, 626 

61.0 

7.3 

1930 

16,011 

1,134,835 

58.5 

7.4 

1935 

17,873 

1,172,920 

60.5 

7.4 

Source  - 

Census  of  Agriculture  — U. 

S.  Department  of  Commerce. 

2. 

Industrial 

(decentralized ) i 

The  major 

decentralized  industries 

of  the  Schuylkill  Basin  include  tne  production  of  coal,  crushed  stone  and 
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building  stone,  textiles  and  food  product So 

3.  Mining  (including  petroleum); The  upper  end  of  the  Basin  lies 

in  the  lower  portion  of  the  anthracite  coal  mining  region  in  Schuylkill 
County*  The  most  important  anthracite  mining  areas  of  this  county,  however, 
fall  on  the  other  side  of  the  divide  in  the  Susquehanna  Basin  and  the  coal 
mining  statistics  for  the  county  are  included  in  the  report  of  the  Susque- 
hanna Basin. 

Quarrying  of  limestone  and  trap-rock  as  well  as  building  and  monu- 
mental stone  is  an  important  industry. 

4.  Lumbering ; The  lumbering  industry  is  of  Jio  importance  in  the 

Schuylkill  Basin.  There  are  some  fair  sized  areas  of  forest  land  in  the 
northern  portion  of  the  Basin,  however,  which  may  be  developed  in  the 
future  to  produce  some  forest  products. 

( c ) Analysis  of  Past  Trends,  Present  Conditions  and  Probable  Future 

Tendancios  Under  Sections  (a)  and  (b). 

1.  Cities  and  Towns; Study  of  Tables  X and  XI  indicates  the  rapid 

growth  of  cities  and  boros  in  the  Basin  between  1900  and  1930.  It  will  be 
noted  that  while  this  group  as  a whole  increased  about  55  percent  the 
smaller  places  having  populations  of  under  10,000  increased  to  a much 
greater  extent  averaging  about  100  per  cent. 

The  population  of  Philadelphia  constitutes  the  large  proportion  of 
the  Basin's  population  and  so  weights  the  totals  in  Table  X that  rural 
population  seems  unimportant.  If  the  places  over  100,000  population 
(Philadelphia  and  ^■^eading)  are  eliminated,  however,  the  population  of 
townships  will  be  seen  to  be  about  ecual  to  that  of  boros  and  cities.  It 
will  be  noted  that  there  has  been  a substantial  increase  in  township  pop- 
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uls.tion  over  the  period  considered  as  well  as  in  cities  and  boros. 

During  the  past  five  years  there  has  been  a ’’back  to  the  land"  move- 
ment, particularly  noticeable  in  the  case  of  Philadelphia,  It  v/ill  bo 
noted,  however,  that  the  population  lost  by  Philadelphia  during  this  period 
was  not  ^.bsQrbed  liy  rural  districts  in  the  Schuylkill  Basin. 

2,  Agriculture; Trends  in  agricultural  development  shown  in 

Table  XII  indicate  a dropping  off  in  number  and  area  of  farms.  This  is  in 
line  with  iinproved  agricultural  production  methods  and  the  consequent 
decrease  in  needed  acreage  and  manpov^er.  The  reversal  in  trend  during  the 
past  five  years  is  believed  to  be  temporary  and  is  probo.bly  accountable  to 
the  fact  that  much  land  formerly  abandoned  as  incapable  of  producing  an 
adequate  return  is  now  occupied  by  persons  forced  to  leave  cities  by 
depressed  industrial  conditions. 

As  may  be  seen  by  oxknination  of  the  Land  Use  Map  (Fig,  II)  all 
except  the  northern  end  of  the  Schuylkill  Basin  is  rich  agricultural  land. 
This  section  is  one  of  the  most  productive  agricultural  sections  in  the 
State  and  with  its  convenient  location  adjacent  to  large  metropolitan  areas 
is  expected  to  continue  to  enjoy  profitable  agricultural  development.  It 
is  expected,  however,  that  the  poorer  lands  in  the  area  not  needed  for 
agricultural  use  will  gradually  be  put  to  other  uses  of  which  the  most 
important  will  bo  forestry  and  recreation, 

3.  Industry ; The  general  situation  regarding  trends  in  anthracite 

coal  mining  has  been  discussed  under  this  heading  in  the  Report  on  the 
Lehigh  Basin, 

A widely  diversified  industrial  development  exists  in  the  Schuylkill 
Valley  in  addition  to  its  agricultural  development.  Metal  products,  textiles 
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and  food  products  are  the  most  important. 

There  is  every  reason  to  expect  this  Valley  with  the  Philadelphia 
Metropolitan  district  at  its  lower  -end  will  continue  to  thrive  and  develop. 

( d ) Transportation  Facilities-; 

1,  Watervjays ; See  section  IV  (a). 

2.  Highways ; The  Basin  has  a system  of  well  paved  high\mys 

connecting  all  the  population  centers, 

3.  Railroads ; The  principal  railroads  opero.ting  in  the  Basin  are 

the  Pennsylvania  Railroad  and  Philadelphia  and  Reading  Company. 

* 

Those  railroads  connect  the  population  centers  and  run  in  general 
parallel  to  the  streams  of  the  Basin, 

4,  Airports The  United  States  Department  of  Commerce,  Airv/ay 
Bulletin  Number  2,  September  1,  1934,  lists  6 commercial  or  municipal 


airports  v/ithin  the  area  of  the  Basin 


SCHUYLKILL  RIVER  BASIN 


III  STRSAlw'S  OF  THE  BASIN  ^ 


(a)  Schuylkill  River  Main  Stream 

1.  Source ; In  Locust  Mountains,  near  Tuscarora,  Schuylkill 

County;  elevation  1,160. 

2.  Course ; Southeasterly,  to  Delaware  River  at  League  Island 

Navy  Yard  belov/  Philadelphia. 

3.  Lenp;th ; 131  miles  along  stream. 

4.  Drainage  Area; 1,915.8  spuare  miles. 

5.  Discharge; Gaging  station  at  Philadelphia,  Pennsylvania. 

Drainage  Area  above  station  1,893  square  miles. 

Moan  Annual  Discharge  12  years  (1903-12,1931-34)  1.30  c.s.m. 

Maximum  Discharge  October  4,  1869  Not  determined. 

Minimum  Discharge  September  20,  1932  0.02  c.s.m. 

(b)  Little  Schuylkill  River  Tributary  to  Schuylkill  River. 


1.  Source ; Formed  by  junction  of  East  and  Vi/est  branches  in  Rush 

Tovmship,  Schuylkill  ^ougity;  elevation  1 ,070. 

2o  Course ; Southerly  to  Schuylkill  River  at  Port  Clinton; 

elevation  410. 

64/  Source  for  all  streams  except  discharge  data  - V/ater  Resources  Inventory 

Report,  part  III,  Gazetteer  of  Streams.  Pennsylvania  V/ater  Supply 
Commission.  - Harrisburg,  Pennsylvania  - 1916.  Discharge  data;- 
Pennsylvania  Department  of  Forests  and  Waters,  and  U.  S.  Geological 
Survey.  - Harrisburg,^ Pennsylvania. 

Note;  Figures  on  maximum  discharge  in  March  1936  are  advance  unpub- 
lished data. 
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3.  Length t 27  rciles  along  streain. 


4.  Drainage  area; 137  square  miles  oT  mountainous  country, 

narrow  valley  flanked  witii  s'cee^j  high  hills. 

5.  Discharge; Gaging  station  at  Taraaqua. 

Drainage  Area  above  station  42.9  square  miles. 

Mean  Annual  Discharge  I6  years  (1916-1917)  1919’'3‘^)  2.19  c.s.m. 

Maximum  Discharge  august  24,  1933  87.2  c.s.m. 

Minimum  Discharge  December  I8,  1930  0.042  c.s.m. 

(c)  Maiden  Creek  Tributary  to  Schuylkill  River. 

1.  Source; In  Shockary  Ridge,  Lynn  Township,  v/estern  Lehigh 

County)  elevation  720. 

2.  Course; Westerly  into  Berks  County^  thence  southerly  to 

Schuylkill  River  two  miles  southeast  of  Leesport,  elevation  254, 

3.  Length; 26  miles  along  stre^im. 

4.  Drainage  Area; 215  <>8  square  miles  of  narrow  valley  in  upper 

portion  vddening  to  rolling  hills  in  lower  portion.  Principally  slate 
formation  in  upper  Basin)  extensive  limestone  formation  in  lower  Basin. 

5«  Discharge ; No  data  available, 

(d)  Tulpehocken  Creek  Tributary  to  Schuylkill  River. 

1.  Source; about  2 miles  northeast  of  Lebanon,  Lebanon  County, 

elevation  630. 

2.  Course; Easterly  to  Schuylkill  River  opposite  Reading)  eleva- 

tion 200. 

3.  Length; 37*5  miles  along  stneam. 

4.  Drainage  Area; 217 >6  square  miles.  Upper  Basin  lies  in  broad, 
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rolling  agricultural  region,  while  Lower  Basin  is  more  broken  and  hilly 
except  near  mouth  where  country  is  rolling.  Extensive  limestone  forma- 
tion in  Upper  Basin;  slate  and  sandstone  formations  in  Lower  Basin. 

5.  Discharge; No  data  available. 

(e)  Manatavmey  Greek  Tributary  to  Schuylkill  River. 

1.  Source; — In  District  Township,  east  Berks  County;  elevation  890. 

2.  Course; — - Southerly,  by  a circuitous  route,  into  Montgomery 
County  to  Schuylkill  River  at  Pottstown;  elevation  122. 

3.  Length" 21.5  miles  along  stream. 

4.  Drairago  Area;- — 90.4  square  miles.  Upper  eastern  portion  of 
Basin  is  rough  and  hilly  country  containing  iron  ore  beds;  middle,  western 
and  lower  portions  contain  rolling  agricultural  lands. 

5.  Discharge;- — No  data  available. 

(f)  French  Creek  Tributary  to  Schuylkill  River. 

1.  Source; — - In  Union  Township,  southern  Berks  County;  elevation  620. 

2.  Course;—  Southeasterly  to  Schuylkill  River  at  Phoenixville; 
elevation  78. 

3.  Length:—  22  miles  along  stream. 

4.  Drainage  Area: VI  square  miles.  Upper  Basin  is  rough  and  hilly; 

Lower  Basin  more  rolling. 

5.  Discharge; — - No  data  available. 

( g)  Perkiomen  Creek  Tributary  to  Schuylkill  River. 

1.  Source;- — Near  Seisholtzville,  in  Longswamp  Township,  Berks 

County;  elevation  875. 
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2.  Course; Southeasterly  into  Montgomery  County^  thence  southerly 


to  Schuylkill  River  near  Perkiomen  Junction,  elevation  73* 

3.  Length; 37*5  miles  along  stream. 

4.  Drainage  Area; 361.8  square  miles  of  broken  and  hilly  country 

with  irregular  main  valley,  varying  from  broad  rolling  agricultural  land 
to  narrow  stretches  flanked  with  steep  high  hills.  Generally  gneiss  for- 
mation with  intrusions  of  trap  rock. 

5.  Discharges Gaging  station  at  Gratorsford,  Pennsylvania . 

Drainage  Area  above  station  - 279  square  miles. 

Mean  Annual  Discharge  10  years  (1914-16,1926-34)  1.47  c.s.m. 

'Maximum  Discharge  August  23?  1933  124.  c.s.m. 

Minimum  Discharge  September  25?  1932  O.O38  c.s.m. 

(h)  V/issahickon  Creek  Tributary  to  Schuylkill  River 

1.  Sources One  mile  east  of  Lansdale,  Montgomery  County, 

elevation  440. 

2.  Course s Southerly,  by  a circuitous  route  to  Schuylkill  River 

at  Wi  s sah  i c k 0 n . 

3.  Length. 23  miles  along  stream. 

4.  Drainage  Areas 63*8  square  miles  of  rolling  agricultural 

country,  thickly  settled^  broad  main  valley,  except  in  lower  course  vdiere 
stream  flows  through  narrow  gorge  200  feet  deep.  Generally  red  shale  and 
sandstone . format  ions , with  a gneiss  formation  in  lower  course. 

5.  Discharge; Gaging  station  at  Wissahickon  discontinued  July,  I906 

65/  Drainage  Area  above  station  - 65. 0 square  miles. 

Mean  Annual  Discharge,  4 years  (1900-03,1905-06)  1.57  c.s.m. 

Maximum  Discharge  July  22,  I897  43. 1 c.s.m. 

6^  Infonnation  from  House  Document  #179?  73r’d  Congress,  2nd  Session.  Pg,  63 
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IV  EXTSNT  AND  ADECUACY  OF  Ji:XISTING  WATER  DEySLOPIviaNT 


(a)  Mavis-ation;  - 

The  Schuylkill  River  is  navigable  for  ocean-going  vessels 
from  its  mouth  to  Fairmount  Dam  in  Philadelphia, 

The  Schuylkill  River  was  canalized,  1816  to  1825,  at  a 
cost  of  $2,200,000  by  the  Schuylkill  Navigation  Company,  from  Philadelphia 
to  10.11  Crook.  At  the  prosorrfc  time  the  Canal  is  leased  to  the  Philadelphia 
and  Reading  Railroad  Company  which  maintains  it  for  a length  of  ninety- 
miles  above  Philadelphia  to  Port  Clinton,  It  has  a prevailing  depth  of  6 
to  6.5  feet  and  a width  of  40  to  45  feet  at  the  bottom.  The  locks  are 
110  feet  by  18  feet. 

An  application  to  the  State  Legislature  for  permission  to 
abandon  the  canal  was  made  about  25  years  ago,  but  was  not  granted. 

The  adequacy  of  existing  navigation  development  is  not  known. 
The  declining  traffic  on  the  present  canal  would  seem  to  indicate  that  the 
esc  isting  facilities  are  more  than  adequate. 

( ^ ) Flood  Control; - 

The  flood  problem  in  the  Schuylkill  Basin  is  an  important 
one  and  existing  provisions  for  control  are  inadequate.  The  following 
municipalities  are  subject  to  serious  flood  damages;-  Manayunk,  St.  Clair, 
Collegeville  and  Norristown.  Municipalities  subject  to  minor  flood  damage 
are  Bridgeport,  Conshohocken,  Hamburg,  Middleport,  New  Philadelphia,  Phoe- 
nixville.  Port  Carbon,  Pottstovm,  Pottsville,  Reading,  Royersford,  and 
Schuylkill  Haven.  §1/ 

Water  Resources  Inventory  Report  - Part  EC  Navigation. 

67 / List  prepared  by  Pennsylvania  State  Planning  Board  in  cooperation  with 
Pennsylvania  Department  of  Forests  and  Waters,  1935. 
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1.  By  Reservoirs  and  Detention  Basins;-  None  of 


importance  known. 

The  Panther  Valley  i.atcr  Company  is  building  a large  storage 
reservoir  on  Still  Creek  a tributary  of  the  Little  Schuylkill  hivor. 

This  reservoir  will  have  a capacity  of  2,500,000,000  gallons  and  will  be 
used  primarily  as  a v/atcr  supply  for  the  Lehigh  Coal  & Navigation  Company. 

The  reservoir  v/ill  haye  some  importance  for  flood  control 

of  this  valley. 

2.  By  Levees;-  None  of  importance. 

3.  Channel  Improvements : - 

None  of  importance.  The  main  river  channel  below  Phila- 
delphia has  boon  dredged  by  the  United  States  Government  at  various  times 
in  order  to  maintain  a navigable  channel. 

Tho  Water  and  Power  Resources  Board  of  the  Pennsylvania 
Department  of  Forests  and  Waters  has  conducted  studies  and  established 
channel  lines  at  Reading,  Manayunk  und  a portion  of  Norristown.  These 
Channel  lines  were  not  adopted  by  Municipal  Ordinance,  and  none  of  tho 
recommended  improvements  have  been  raade. 

The  State  Water  and  Power  Resources  Board,  however,  is 
authorized  by  lav/  to  establish  channel  lines  and  to  control  by  permit  the 
encroachment  of  nev/  construction.  This  law  has  been  in  effect  since  1913. 
(c)  Municipal,  Domestic  and  Industrial  Supplies;-  Upper  Schuylkill  Basin. 

In  the  vicinity  of  Philadelphia  one  company  may  serve  water  to  many  com- 
munities some  of  v/hich  are  widoly  separated  and  in  different  drainage 
basins.  Since  it  was  not  possible  to  separate  the  statistics  in  such 
cases  it  was  necessary  to  consider  the  Philadelphia  Metropolitan  Area 
as  including  all  of  Bucks,  Chester,  Djlav/aro,  Montgomery  and  Philadelphia 
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counties  as  a group.  This  includes  a portion  of  the  Delaware  Basin  as 
well  as  the  Schuylkill.  The  balance  of  the  Schuylkill  Basin  is  referred 
to  as  the  Upper  Schuylkill  Basin. 

The  year-book  of  the  Pennsylvania  Department  of  Health 
for  1934  (unpublished)  tabulates  information  on  public  waterworks  in 
Pennsylvania  as  of  May  31,  1934,  where  water  is  treated. 

Computations  made  on  the  basis  of  this  report  indicate 

that  243,790  persons  or  approximately  87  per  cent  of  the  population  (1934) 

63/ 

of  the  Upper  Schuylkill  Basin  residing  in  communities  was  — ^served  with 
treated  water,  either  chlorinated  or  filtered  or  both. 

Complete  data  are  not  available  concerning  places  having 
untreated  supplies.  It  is  known,  hov/evor,  on  the  basis  of  the  Pennsylvania 
W3-tor  Resources  Inventory  Report  (1916)  and  reports  of  the  Pennsylvania 
Geological  Survey  on  "Ground  Y/ater  in  Southeastern  Pennsylvania"  that  3 
communities  in  the  Upper  Basin  having  a population  (1934)  of  2,025  persons, 
were  served  by  untreated  public  supplies. 

Appendix  A is  a tabulation  of  all  cities  and  boroughs  in  the 
entire  Basin  together  v/ith  unincorporated  places  within  townships  having 
population  of  500  or  over.  This  tabulation  lists  for  each  cormnunity  the 
status  of  water  supply  and  such  additional  information  as  is  now  available 
from  data  in  the  files  of  the  Pennsylvania  State  Planning  Board. 

1.  Filtered  Supplies The  Department  of  Health  Report 
lists  5 communities  in  the  Upper  Basin  served  by  public  water  filtration 
plants.  The  population  served  comprises  128,300  people  or  about  46  per 


cont  of  the  population  (1934)  of  the  Upper  Basin  residing  in  communities 

esT 

See  Table  X»  This  figure  is  made  up  of  the  population  of  incorporated 
places  .in  1931  as  estimated  by  the  Pennsylvania  State  Planning  Board 
plus  the  population  of  unincorpors-ted  places  in  19  34  as  reported  by 
Rand  McNally  & Co. 
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Meiny  of  these  supplies  are  chlorinated  as  well  as  filtered* 

2,  Chlorinated  Supplies:-  This  same  report  lists  33 
communities  in  the  Upper  Basin  having  public  water  supplies  without 
filters,  but  equipped  with  chlorination  plants.  These  serve  115,490 
persons  or  approximately  41  per  cent  of  the  population  residing  in  commun 
ities*  68/ 

Philadelphia  and  Vicinity 

According  to  sources  previously  quoted  2,629,630  per- 
sons comprising  about  97  per  cent  of  the  total  population  (l930)  of  Bucks 
Chester,  Delaware,  Montgomery  and  Philadelphia  Counties  were  served  treat 
ed  water  either  filtered,  chlorinated  or  both.  Seven  communities  having 
a population  of  6,451  persons  were  served  by  untreated  public  supplies, 

1,  Filtered  Supplies:-  In  this  section  76  communities 
were  served  with  filtered  water.  The  population  served  comprised  2,579, 
068  persons  or  about  95  per  cent  of  the  total  population  (l930), 

2,  Chlorinated  Supplies:-  There  were  31  communities 
served  by  public  water  supplies  without  filters  but  equipped  with  chlor- 
ination plants.  These  served  50,562  persons  or  about  2 per  cent  of  the 
total  population  (l930), 

3,  Industrial  Supplies;-  (Entire  Basin),  At  the  present 
time  there  is  no  State  Department  having  jurisdiction  over  industrial 
water  supplies  and  no  complete  data  concerning  them  are  available.  The 
Water  Resources  Inventory  Report  listed  industrial  supplies  (1916)  but 
these  data  are  obsolete, 

(d)  Irrigation;-  None  of  importance  known. 

68/  See  preceding  page. 
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( ^ ) Water  Power ; - 


1 o Mechanical g- 

The  Water  Resources  Inventory  Report  of  Pennsylvania 
lists  several  plants  taking  water  from  the  Schuylkill  Canal  but  the  amount 
of  water  used  is  of  little  importance. 

2 . Hydro-eloctric  g - 

The  Preliminary  Report  of  the  Pennsylvania  State  Plan- 
ning Board  for  1934  lists  the  following  hydro-electric  plants  in  thcj 
Schuylkill  Basing 


Location 
Manayunk 
West  Bridgeport 


Stream 

Schuylkill  Canal 
Schuylkill  River 
Tulpehocken  Creek 


Head  (ft.)  H.  P. 


23 

20 

6 


2j800 

724 

225 


(f)  Drainage  g - None  of  importance  known. 

(g)  Recreation  and  Wild  Life;-  Counties  mainly  in  the  Basin  (Berks , 
Chester,  Montgomery,  Philadelphia  and  Schuylkill)  now  contain  12,342  acres 
of  State  Land  all  of  which  is  owned  by  the  Game  Commission. 


In  the  5 counties  above  mentioned  are  27,219  acres  of 
park  and  recreation  land.  This  includes  9,294  acres  of  municipally  owned 
land,  1 ,525  acres  of  State  ov/ned  land  and  16,400  acres  of  privately  owned 
land,  largely  in  golf  courses,  clubs,  etc.  This  is  considered  inadequate 
and  recommendations  have  been  made  for  the  future  acquisition  of  an 
additional  45,500  acres  of  public  park  and  recreational  land,  and  279,200 
acres  of  government  owned  forest  land. 

The  Pennsylvania  Fish  Commission  is  conducting  a program 
of  stream  improvement  for  the  smaller  unpolluted  streams,  not  subject  to 


ex c e ssive  floods,  and 


is  restocking  them  with  j^me  fish. 


^2/  Preliminary  Report  Pennsylvania  State  Planning  Board,  ife.rrisburg< 
Pennsylvania,  December  1934  - Page  170. 
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Perkiomen  Creek  attracts  many  tourists,  pleasure  seekers, 
and  other  visitors,  especially  during  the  summer  months.  Numerous  low 
dams  across  the  stream  bed  create  pools  for  bathing  and  boating,  and  other 
pleasure  facilities  are  abundant. 

Fairmount  Park,  the  largest  municipal  park  in  the  world, 
and  Pt^nnypack  park  both  in  the  City  of  Philadelphia,  offer  recreational 
facilities  for  a large  portion  of  the  population  of  the  Basin, 

Chiefly  because  of  pollution,  recreational  use  of  the 
Schuylkill  River  is  confined  to  boating,  canoeing  and  aquatic  sports  other 
than  bathing.  Should  such  pollution  be  removed,  the  Schuylkill  would  offer 
almost  unlimited  recreational  possibilities. 

(h)  Correlated  Uses;-  The  possibilities  for  coordinated  use  of  water- 
supply  properties  as  an  adjunct  to  the  regional  park  and  parkway  system 
have  been  worked  out  successfully  elsewhere,  although  in  this  region  there 
is  no  outstanding  example  of  such  coordination,  except,  perhaps,  Fairmount 
Park. 

(i)  Imported  and.  Exported  V/ater  Supplies;-  None  of  importance  known. 


V UNDERGROUND  WATERS 


Soo  Report  on  Delaware  Sub-Basin>  page  25. 
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VI  POLLUTION  OF  STREALIS  AND  UInIDEROROUND  WATERS 


The  pollution  of  the  streams  of  the  Basin,  especially  in  the 
Philadelphia  area  presents  an  important  problem.  The  territory  lying 
v/ithin  the  Schuylkill  water-shed  and  situated  above  the  boundaries  of 
the  City  of  Philadelphia  has  a population  of  450,000  persons  70/  and  a 
density  of  250  per  square  mile.  The  water  supplies  for  PottstowTi, 
Royersford,  Spring  City,  Ph oenixville,  Norristown  and  Bridgeport  are 
obtained  from  the  main  stem  of  the  river,  and  most  of  the  industries 
are  located  along  the  river. 

A survey  of  the  Schuylkill  River  made  by  the  Pennsylvania  Sanitary 
Water  Board  in  1927  and  1928  indicated  71/  that  the  outstanding 
evidence  of  the  sewage  load  during  periods  of  low  stream  stage  was  the 
very  high  number  of  sewrage  organisms  present  in  the  raw  water  of  the 
river  at  waterworks  intakes  below  Reading,  another  striking  disclo- 
sure of  the  survey  v/as  that  the  discharge  of  industrial  wastes  in  this 
highly  industrialized  valley,  in  general  and  with  certain  exceptions 
wliero  large  quantities  of  organic  matter  were  discharged,  had  a rel- 
atively insignificant  effect  on  the  river. 

Although  it  was  recognized  that  the  river  was  more  or  less 
continuously  acid  and  noticeably  affected  by  culm  from  the  anthracite 
coal  operations  above  Reading  and  that  the  river  was  at  times  acid  from 
coal  mine  drainage  downstream  to  within  a few  miles  of  Reading,  no 

70/  "The  Regional  Plan  of  the  Philadelphia  Tri-State  District”  1932, 

Page  521. 

7 l/  "Sanitary  Survey  of  Streams  in  Pennsylvania”,  a paper  presented  to 
Pennsylvania  Waterworks'  Operators  Association,  June  25,  1930  - 
by  C.  L.  Siebert,  Executive  Engineer  Sanitary  Water  Board,  unpub- 
lished. 
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particular  effort  was  made  to  identify  the  various  . sources  of  these 
anthracite  coal  mine  wastes  since  there  is  as  yet  no  lav/  or  agroement  in 
effect  governing  these  wastes,  although  negotiations  have  been  begun 
looking  toward  a cooperative  agreement  with  the  anthracite  coal  industry 
to  regulate  the  discharge  of  objectionable  v/aste  waters. 

(a)  3 owago ; - The  Pennsylvania  Department  of  xdealth  submitted  a report  to 

the  Pennsylvania  State  Planning  Board  in  March  1935  v/hich  listed  in  the 
Schuylkill  River  Basin  14  communities  having  sewage  treatment  works. 

These  did  not  necessarily  serve  the  entire  population.  The  1934  popula- 
tion of  these  communities  was  207,027  persons  or  about  9 per  cant  of 
the  Basin’s  community  population.  This  did  not  include  the  city  of 
Philadelphia,  where  only  a small  part  of  the  sewage  is  treated.  Eighty 
four  per  cent  of  the  community  population  resided  in  Philadelphia, 

The  same  report  listed  19  communities  having  public  sewers 
but  no  treatment  works.  These  sewers  empty  into  streams  or  into  sev/ers 
of  adjoining  communities  some  of  which  have  treatment  works.  Sewage 
from  2 of  these  cornm.unities  (pop.  21  ,452)  was  treated  at  Philadelphia, 

The  total  population  of  communities  having  public  sewers  was  not  necessarily 
served  by  them.  This  population,  however,  in  1934  comprised  161,049 
persons  or  about  7 per  cent  of  the  Basin's  community  population. 

The  report  indicated  that  orders  to  install  treatment  works 
had  been  issued  to  Phoenixville  and  Telford  Boroughs  and  v/hose  combined 
population  (1934)  was  12,294,  The  case  of  the  former  has  been  referred 
to  the  State  Attorney  General,  for  action.  These  are  not  necessarily  all 
the  places  needing  treatment  plants  since  orders  are  issued  only  in 

connection  with  permits  granted  on  application  of  a community  to  extend 

See  foot  note  6^ 
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or  reconstruct  its  sev/ers, 

phoenixville  Borough  has  a listed  sewer  project  in  the 
National  Inventory  of  Works  Projects,  The  estimated  cost  of  a com- 
plete sanitary  sewage  system  for  this  municipality  is  $750,000.  A 
disposal  plant  F.  W.  A.  project  estimated  to  cost  $803«636  for  Con- 
shohockon  is  pending. 

The  Board  of  Commissioners  of  Abington  Tovmship  recently 
{July  23,  1936)  passed  an  ordinance  authorizing  the  sale  of  existing 
tov/nship  sewage  facilities  and  construction  of  a new  $1,250,000  sewage 
system  and  disposal  plant  to  be  paid  for  over  the  next  30  years, 

Mt.  Penn,  Radnor  and  Ambler  are  no'sjf  constructing  se\yers  under 


P.  W.  A,  projects  estimated  to  cost  $310,9091  $164,120  and  $283,013 
respectively,  A $275,000  connecting  sewer  project  v/as  recently  authorized 
for  the  City  of  Philadelphia  by  Mayor  Wilson.  A P,  A,  sewer  project 
estimated  at  $205,454  is  pending  for  Spring  City, 

Aopendix  B is  a tabulation  of  all  cities,  boroughs  and 
incorporated  communities  (over  500  population)  within  townships  in  the 
Basin.  This  lists  the  status  of  sewage  disposal  for  each  community, 

(b)  Trade  Wastes;-  As  a result  of  the  survey  of  the  Schuylkill  River 
by  tho  Pennsylvania  Sanitary  Water  Board  —^it  was  determined  that  an 
effort  should  be  made  to  secure  cooperation  tov;ard  abatement  or  minim- 
ization of  the  principal  objectionable  industrial  wastes  before  resorting 
to  any  attempt  toward  abatement  through  court  action.  The  resulting 
cooperative  agreements  resulted  in  a decrease  of  the  organic  load  from 
industrial  v/astes  by  about  seventy  per  cent  and,  also,  a reduction  of 
about  sixty  per  cent  was  attained  in  the  acid  discharge  to  the  river  from 
metal  working  plants  in  their  acid  pickling  processes  and  the  like. 

tsT 

See  foot  note  71 /. 
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Encouraging  as  these  figures  are,  the  fact  remains  that 

TV 

the  Schuylkill  is  still  objectionably  polluted.  At  times,  the  water 
coming  from  the  Schuylkill  intakes  at  Philadelphia  is  subject  to 
objectionable  tastes,  although  it  has  been  stated  that  this  does  not 
affect  the  safety  of  the  supply.  Such  conditions  tend  to  cause  people 
to  resort  to  other  sources  for  drinking  v/ater.  Lfeny  feel  that  commer- 
cial spring  water  is  a necessity. 

Fnile  the  Pennsylvania  Department  of  Health  has  in  its 
files  a mass  of  data  pertaining  to  pollution  by  trade  waste,  no  com- 
prehensive summary  of  factual  data  is  available  and  the  time  allov/ed  for 
this  study  does  not  permit  the  analysis  of  the  above  material  to  obtain 
jsuch  data. 

(c)  Oilfield  and  Mining  Wastes;-  The  Schuylkill  River,  with  its  prin- 
cipal tributaries  drains  about  three-fourths  of  the  Southern  Coal 
11/ 

Field.  Svory  stream  of  importance  contains  sulphur  while  five  of  them 
are  loaded  vrith  culm.  In  time  of  floods  deposits  of  culm  are  carried 
to  the  main  stream  and  eventually  into  the  Delaware  River  in  such 
quantities  as  to  be  harmful  to  navigation. 

The  following  quotation  is  from  notes  of  a talk  given  by 
Colonel  Lee,  District  Engineer,  U.  3.  army  Corps  at  a meeting  of  A.  S,  II,  S. 
Lehigh  Valley  Group,  Reading,  Pennsylvania,  May  22,  1936. 

"The  Engineers  Corps  is  interested  in  maintaining  a 30  foot 
channel  in  the  lov/er  part  of  the  Schuylkill  River  below  the  Fairmount 
Dam.  Within  the  last  few  years  it  has  been  found  necessary  to  excavate 

about  1,000,000  cubic  yards  per  year  from  this  channel  of  a mixture  of 

Zl7''The  Regional  Plan  of  the  Philadelphia  Tri-state  District",  1932. 

Page  513. 

Z^"Wat  er  Resources  Inventory  Report"  Part  X,  Water  Supply  Commission, 
Harrisburg,  Pennsylvania,  1916,  Page  55. 
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culm  and  mud  (about  50-50)." 

"This  channel  is  filled  up  again  with  this  material  at 
every  high  water," 

"These  culm  deposits  in  the  river  have  restricted  flow 
and  aggravated  the  flood  problem  in  the  Schuylkill  so  that  there  are 
now  damages  amounting  to  about  $200,000  annually," 

"In  view  of  these  facts  a survey  of  the  river  to  determine 
the  extent  and  location  of  the  culm  and  to  study  this  aiid  the  flood  pro- 
blem ms  approved." 

"This  survey  is  being  carried  on  as  a combined  program  with 
engineering  and  other  personnel  furnished  by  W.P.A.  direction  and  super- 
vision by  Army  Engineers,  and  with  the  project  sponsored  by  the  State 
Department  of  Forests  and  Waters." 

The  purpose  of  the  survey  is  to  find  out  how  much  culm  iss 

1 . In  the  river, 

2.  At  the  head  waters. 

3.  At  actual  site  of  mining  operation  and 
what  to  do  with  it. 

This  survey  will  accomplish  one  of  the  needs  of  the  Basin 
as  outlined  in  a comprehensive  plan  for  flood  control  by  the  Association 
of  Schuylkill  River  Municipalities.  (See  section  VII  - (h).) 

(d)  Silt  and  Erosion;-  The  Reconnaissance  Erosion  Survey  of  the  State  of 
Pennsylvania  made  by  the  Soil  Conservation  Service  in  May  1935,  indicates 
that  the  Basin  is,  in  general,  subject  to  moderate,  sheet  erosion  with 
"occasional  gullies"  and  scattered  portions  subject  to  "moderate  sheet 
erosion" , 

About  1 ,000,000  cubic  yards  of  culm  and  niud  (about  50-50) 
are  dredged  each  year  from  the  channel  in  the  lo¥/er  section  of  the  river. 
(See  part  VI  - c ) 

(e)  Irrigation  and  Drainage;-  None  of  importance  knovm. 

- 104  - 
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VII  SU^iLL^RY  OF  DEFICIENCIES  AND  FUTURE  MEEDS 

(a)  Navigation; - The  U.  S.  Army  Engineers  Corps  maintains  a 30  foot 
channel  in  the  lov/er  part  of  the  Schuylkill  River  belov/  the  Fairmount 
Dam.  The  existance  of  adequate  rail  facilities  would  indicate  that  any 
improvement  of  the  present  canal  or  of  the  river  for  navigation  above 
this  point,  is  not  warranted. 

There  is  a great  possibility  for  pleasure  navigation  on 
the  Schuylkill  with  possibly  a 6 ft , channel.  Dams  would  be  needed  for 
low  water  control. 

(b)  Flood  Control;-"  As  indicated  in  part  IV  (b)  the  existing  provisions 
for  flood  control  are  inadequate.  Flood  damages  are  estimated  7 6/  to 
amount  to  $200,000  annually. 

The  needs  of  the  Basin  for  flood  control  are  outlined  in 
a report  on  Schuylkill  River  Flood  Control  Project  submitted  by  the 
i^ssociation  of  Schuylkill  River  klunicipalitiss,  Reading,  Pennsylvania, 
April  12,  1935  fo  the  Pennsylvanico  State  Planning  Board. 

Tliis  report  includes  proposals  for  flood  control,  stream 
pollution  abatement  and  cuLa  deposit  removal  and  sets  forth  the  following 
separate  projects; 

Comprehensive  Surveys;-  These  include  the  establishing  of  channel  lines, 

determining  possible  trends  of  mining  operation  for  the  next  5 years, 

tabulating  water  power  and  water  supplies  along  the  river  and  canal  and 

the  surveying  and  mapping  of  silt  deposits  within  the  linos  of  the  rivor. 
IV  See  page  104. 
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Comprohonsivo  Plan  - TK3  various  projocts  aro  outlined  in  the 


probable  order  of  execution. 

Inventory  of  Complete  Projects- 

1 . Removal  of  Channel  encroachments 

2,  Excavation  and  disposal  of  coal  silt  dumps  which 

encroach  on  channel  lines  and  constructing  dry 

$ 1,000,000 

slope  retaining  walls. 

3.  Constructing  improved  hydraulic  cross  sections  and 

$ 1,000,000 

filling  in  unsanitary  canal  sections 

$ 500,000 

4.  Dredging  silt  deposit  from  river  channel 

$ 1,500,000 

5.  Construction  of  flood  retarding  dams 

$ 1,500,000 

6.  Construction  of  local  flood  protection  works 

7.  Reconstruction  of  certain  existing  river  dams  and 

$ 2,000,000 

demolition  of  others 

8.  Construction  of  low  water  run-off  control  v/orks 

involving  a pumped  storage  hydro-electric  im- 
pounding lake  and  generating  equipment,  (This 

phase  of  the  v/ork  as  contemplated  will  be  self- 

$ 500,000 

liquidating) 

$ 2,500,000 

9.  Engineering  and  Supervision 

$ 420,000 

Total 

$10,920,000 

The  report  concludes  '.vith  a request  that  an  initial 
appropriation  of  at  least  one  million  dollars  be  awarded  so  that  certain 
proposals  can  be  instituted  immediately. 

It  should  be  noted  that  certain  surveys  proposed  in  the 
above  plan  have  already  been  carried  out  or  are  being  concluded.  The 
State  of  Pennsylvania  has  set  and  inonumented  channel  line  as  noted  in 
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section  IV-b  and  a survey  to  determine  the  location  and  amount  of 
culm  deposits  is  in  progress  as  noted  in  section  VI-c. 

(c)  Municipal,  Domestic  and  Industrial  Suppliesi-  Water  supply  for 
the  City  of  Philadelphia  is  discussed  in  the  report  on  the  Delaware 
River. 

It  is  doubtful  whether  there  is  a river  of  similar 

size  in  the  United  States,  undeveloped  by  storage,  which  is  utilized 

more  intensively  and  completely  for  v/at&r  supply  than  is  the  Schuyl- 
77/ 

kill. — From  a regional  point  of  viev/  the  indications  are  that  the 
present  source  of  supply,  both  from  surface  streams  andunderground  in 
certain  sections  of  the  region,  are  close  to  the  present  safe  yield 
of  the  several  supplies. 

The  necessity  of  providing  more  and  more  water  for  the 
populous  area  in  the  Basin  for  the  future  is  inevitable.  There  is  no 
other  major  facility  or  necessity  of  modern  life,  for  the  large  cities 
at  least,  that  requires  more  definite  long-range  planning  and  early 
commitment  than  those  providing  for  the  collection  and  distribution  of 
adequate  v/ater  supplies. 

The  communities  now  drawing  on  the  Schuylkill  River  for 
water  supply  might  find  it  expedient  to  join  in  some  coordinated  develop- 
ment of  the  upland  sources  such  as  the  Neshaminy,  Tohickon,  and  Perk- 
iomen  and  the  tributaries  of  the  Upper  Delaware  and  Lehigh,  v;hich  have 
been  recommended  repeatedly,  together  with  some  further  development  of 
smaller  tributaries  v/ithin  the  area. 

Another  factor  influencing  the  usuable  sources  of  future 

IL'  The  Regional  Plan  of  the  Philadelphia  Tri-State  District,  1932  - 
Page  495. 
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supply  will  be  the  spread  of  industry.  There  can  be  little  doubt  that 
industrial  enterprise  will  continue  to  seek  locations  along  important 
waterv/ays  where  they  find  both  land  and  v/ater  transportation,  as  well 
as  a dependable  water  supply  for  manufacturing  purposes. 

It  is  highly  probable  that  the  future  will  find  industries 
desiring  to  develop  their  own  water  supplies  from  nearby  rivers,  in  the 
interests  of  economy,  while  municipalities  will  look  to  the  tributaries 

W 

for  a better  quality  supply  for  human  needs. 

In  reference  to  present  needs  the  Pennsylvania  Department 
of  Health  in  a report  to  the  Pennsylvania  State  Plaiining  Board  in 
March  1935?  listed  12  communities  in  the  Upper  Basin  having  a population  of 
5,190  persons  (1934)  now  depending  on  private  wells  and  springs,  v/hich  it 
felt  should  be  served  by  public  supplies.  Ten  such  communities  with  a 
combined  population  of  5? 9^1  persons  are  found  in  the  Philadelphia  section. 

The  same  report  indicated  that  Birdsboro,  Berks  County, 
(Population  3?550)  in  the  Upper  Basin  need  improvements  to  an  existing 
supply  and  has  been  ordered  to  make  them  by  the  Health  Department  as  a 
condition  to  a permit  granted. 

Improvements  to  the  Reading  Water  Works  are  under  con- 
struction as  a P.W.A.  Project  at  an  estimated  cost  of  $2,674,433*00. 

In  the  Philadelphia  District  the  above  report  indicates 
the  need  for  improvements  to  existing  water  works  at  7 plants  serving 
24,380  persons.  Orders  have  been  issued  to  15  other  communities  serving 
130,260  persons  to  make  improvements  to  existing  supplies. 

Improvements  to  water  works  are  being  constructed  at  P.W.A. 

Projects  at  5 places  in  this  district  at  a cost  of  $423,303*00* 

78/  Regional  Plan  of  the  Philadelphia  Tri-State  District,  1932  “ Page  507* 
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All  those  places  are  listed  in  the  tabulation  previously 


referred  to. 


(d)  Irri,q;ation;-  No  needs  of  importance  known, 


(e)  Vifator  Pov;or;-  As  indicated  in  section  IV-e  there  are  only  3 hydro- 
electric plants  in  the  Basin  developing  a total  of  3,749  horsepov/er . 
Existing  needs  are  adequately  supplied,  for  the  most  part,  by  plants 
operated  by  steam. 

The  Army  Engineers  "308"  Report  indicates  -^^that  power 
development  on  porkiomen  Creek,  the  largest  tributary  of  the  Schuylkill, 
on  a comprehensive  scale,  is  not  economically  feasible.  The  Army  Engin- 
eers' recommendations  for  power  development  on  the  main  stream  are  not 
available.  However  Colonel  Leo,  District  Engineer,  U.  3.  Army  Engineer 
Corps  stated  that  largo  dams  on  the  Schuylkill  are  not  practical. 


(f)  Drainage ; - No  needs  of  importance  known. 


(s)  Recreation  and  Wild  Life;-  The  high  population  density  of  the 
Basin  requires  correspondingly  large  recreational  facilities.  ’.vTiile 
there  are  numerous  boating,  bathing  and  other  plesisure  facilities  on  the 
tributaries  the  existing  facilities  for  recreation  appear  to  be  inadeq- 
ato. 

As  indicated  in  part  IV  (g)  recommendations  have  been  made 
for  tho  acquisition  of  additional  park  and  recreation  land  and  forest  land. 

The  deep  winding  valley  of  the  Schuylkill  offers  splendid 

Tf/- 

Perkiomon  Creek,  Pennsylvania.  House  Document  482,  71st  Congress, 

2nd  Session. 

§jQ/  See  page  1C3  in  Pollution  - Part  VI, 
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opportunities  for  the  recreational  development  of  its  banks.  As  the 
industrialized  population  of  this  valley  grows,  the  need  for  such 
development  will  become  more  evident  than  it  is  today. 


The  Regional  Plan  of  the  Philadelphia  Tri-State  District 
(1932)  proposes  a number  of  parks  and  parkways  to  meet  the  needs  of 
Basin  for  the  next  50  years.  A m*ap  showing  the  location  of  such  parks 
and  parkways  is  on  page  242  of  the  Plan. 

Colonel  Lee  of  the  Army  Engineers  states,  ^2/  that  there 
was  a great  possibility  for  pleasure  navigation  in  the  Schuylkill  with 
possibly  a 6 foot  channel.  Dams  would  be  needed  for  low  water  control. 
It  v/ould  seem  desirable  to  maintain  the  existing  recreational  pools  and 
locks , 


( h ) Rectification  of  Existing  and  Prevention  of  Future  Contamination ; - 

"As  long  as  Philadelphia  continues  to  use  vi.rtually  the  entire  low-water 

flow  of  the  Schuylkill  River  for  its  water  supply,  it  v/ill  be  desirable 

progressively  to  reduce  the  volume  and  character  of  the  polluting  wastes 

that  now  enter  it;  even  should  the  city  decide  to  abandon  the  Schuylkill 

as  a source  of  supply  at  some  future  date,  it  is  quite  probable  that  the 

grovrth  of  population  and  industry  between  Philadelphia  and  Reading  will 

have  reached  a point  that  would  indicate  equal  standards  of  purity  for 

81  / 

its  own  use.  — 

The  comiprehensive  Flood  Control  Project  submitted  by  the 
Association  of  Schuylkill  River  Municipalities,  described  in  Section 

VII  b,  if  realized  would  materially  reduce  the  pollution  of  the  Schuylkill . 

-2/  See  Page  103, 

The  Regional  Plan  of  the  Philadelphia  Tri -State  District,  1932, 

Page  521 . 
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Methods  of  prevonting  pollution  from  culm  at  the  source  are  being  v/orked 
out  by  the  Coal  Mine  Operators  in  cooperation  v/ith  the  State. 

The  $275,000  connecting  sewer  project  recently  author- 
ized in  Philadelphia  and  sewage  treatment  and  disposal  projects,  under 
construction  or  pending,  by  the  W.  P.A.  and  P.\7.  A.  in  the  Basin  are  stops 
toward  the  objective  of  diminishing  the  pollution  of  the  river  by  sev/age. 
The  river  v/ill  not  be  cleared,  however,  until  adequate  sewage  disposal 
and  intercepting  sewer  systems  particularly  in  Philadelphia,  are  con- 
structed. 


- Ill 
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CONCLUSIONS  AND  PROJECT  LIST 
FOR 

DELAX-iRE  RIVER  BaSIN  IN  PENNSYLVANIA 
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VIII  COMPREHENSIVE  PLAN  FOR  DEVELOPMENT 


« 


A comprehensive  plan  for  the  development  and  conservation  of  the 
water  resources  of  the  Delaware  River  Basin  in  Pennsylvania  is  properly 
to  be  based  upon  the  probable  future  use  and  occupancy  of  the  Basin* 

This  plan  will  be  one  part  of  the  Master  Plan  for  the  area  and  for  the 
State  and I consequently,  should  be  evolved  as  an  integral  part  of  the 
Master  Plan* 

The  realization  of  any  plan  for  the  development  of  a drainage 
basin  implies  a certain  degree  of  control.  The  amount  of  control  necessary 
is  largely  dependent  upon  the  extent  and  kind  of  present  and  potential 
water  uses.  For  an  intra-State  stream,  State  control  is  usually  adequate. 
But,  the  handling  of  an  inter-State  stream,  such  as  the  Delaware  River, 

necessarily  requires  much  cooperation  between  the  states  affected,  both  in 

« 

the  making  of  plans  and  in  the  adoption  and  administration  of  regulations. 

The  Delaware  River  Basin  includes  parts  of  four  States,  each  of 
which  has  major  interests  in  the  development  and  use  of  the  River.  Although 
certain  of  these  interests  are  common  to  all  four  States,  others  are  of 
more  individual  concern.  Interests  which  are  common  to  two  or  more  States 
may  occupy  disparate  positions  in  rank  of  importance  to  the  individual 
States.  Likewise  the  immediacy  of  problems  may  vary  widely  among  the  dif- 
ferent States.  For  these  reasons p difficulties  and  delays  have  been  ex- 
perienced in  effecting  workable  inter-State  compacts  for  the  development 
of  the  ttelav;are  River. 
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With  the  years,  the  need  for  effective  cooperation  betv/een  the 
States  in  matters  of  use  and  protection  of  the  waters  of  the  Delaware 
River  Basin  has  become  more  acute  and  more  widely  understood.  A promising 
step  has  now  been  taken  in  this  direction,  through  the  establishment  of 
the  Interstate  Commission  on  the  Delaware  River  Basin.  It  is  hoped  that 
this  Commission,  implemented  by  facts  and  plans  supplied  by  the  planning 
boards  and  by  the  health  and  water  engineers  of  the  several  states,  will 
be  instrumental  in  bringing  about  the  needed  inter-State  compacts  and  re- 
gulations. 

This  recently  established  Commission  has  adopted  pollution  abate- 
ment as  its  first  objective.  Although  pollution  is  admittedly  the  major 
problem  of  the  Basin  at  the  present  time,  municipal  water  supply  will  prob 
ably  become  the  major  issue  of  the  future.  The  relationships  between  pol- 
lution, municipal  v/ater  supply,  low  flow  control,  navigation,  hydro-elec- 
tric power  generation,  flood  control,  recreation  and  erosion  must  all  be 
considered  before  a satisfactory  solution  to  the  pollution  problem  can  be 
evolved.  These  and  other  related  studies  should  form  the  basis  of  the  com 
prehensile  plan  for  the  development  of  the  Delaware  River  Basin  based  on 
the  principles  of  multiple  use. 

'While  it  is  not  possible  to  formulate  a really  comprehensive  plan 
of  development  of  water  resources  in  advance  of  the  Master  Plan,  a pro- 
gram of  development  consisting  of  certain  projects  proposed  by  various 
agencies,  the  need  for  which  has  been  made  evident  by  this  study,  can  be 
outlined.  The  major  projects  under  their  various  general  headings  are 
discussed  in  this  section.  Section  IX  is  a complete  list  of  all  the  pro- 
jects the  locations  of  which  are  shown  in  Figure  I.  (Project  Map) 
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(a)  Navigation;  - As  indicated  in  Part  VTI,  improvement  of  the 
Delav/are  River  above  Trenton,  N.  J.,  and  of  the  Lehigh  and  Schuylkill 
Rivers  above  Easton  apparently  is  not  economically  justified  at  the  present 
time.  The  existing  improvement  of  the  Delaware  River  below  Trenton,  N.  J. 
appears  to  be  adequate  for  the  present  needs. 

Existing  improvements  on  the  lower  Schuylkill  are  being  menaced 
by  silt  accumulation  which  are  being  washed  into  the  navigation  channel. 
Since  1933  between  1 and  1-^  million  cubic  yards  of  silt  have  been  removed 
annually  from  the  lower  channel.  Half  of  this  material  is  fine  coal.  The 
silting  of  the  channel  is  a major  problem  of  the  Basin.  Intensive  studies 
are  being  made  by  the  Corps  of  Engineers)  U.  S.  Army,  to  determine  the 
amount  of  silt  now  in  the  River  system  and  the  sources  and  extent  of  culm 
banks  in  the  Basin.  Upon  the  completion  of  these  surveys,  steps  should  be 
taken  to  stabilize  the  culm  banks  so  that  the  culm  will  not  be  washed  into 
the  channel. 

Proposals  have  been  made  for  increasing  the  depth  of  the  channel 
of  the  Delaware  River  at  and  belov/  Philadelphia  to  40  feet.  To  date,  no 
figures  are  available  as  to  the  cost  and  the  benefits  of  this  project. 
However,  such  a project  will  probably  be  justified  in  the  near  future. 

(b)  Flood  Control;  - While  flood  control  is  important  on  the 
main  stem  of  the  Delaware  River  it  is  not  a major  problem.  However,  one 
control  project  is  recommended;  that  of  raising  the  height  of  the  sea  wall 
at  Frankfort  Arsenal,  Philadelphia,  to  protect  it  from  damage  caused  by 
flood  flows. 

On  the  Lehigh  River,  flood  control  is  a major  problem.  Although 
some  attractive  storage  sites  exist  on  the  tributaries,  the  cost  of  im- 
proving them,  for  flood  control  purposes  would  exceed  the  benefits  derived 
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from  their  limited  storage  capacities.  Some  local  control  may  be  secured 
by  channel  improvements  and  the  construction  of  levees.  While  not  just- 
ified for  flood  control  purposes  alone,  the  construction  of  Tobyhanna 
Reservoir,  capacity  28  billion  gallons,  would  probably  be  justified  for 
multiple  use.  This  reservoir  would  provide  a substantial  measure  of  flood 
protection  and  would  be  useful  for  domestic  water  supply  or  power  genera- 
tion purposes  and  in  low-flow  control. 

On  the  Schuylkill  River,  floods  have  caused  great  dam.age  at 
frequent  intervals.  The  flood  hazard  could  be  reduced  by  the  removal  of 
culm  and  silt  from  the  channel,  and  by  the  construction  of  local  flood 
protection  works  and  retarding  dams. 

A complete  solution  of  the  problems  of  flood  control  and  flood 
prevention  in  the  Lehigh  and  Schuylkill  Valleys  by  the  erection  of  flood 
control  structures  is  not  economically  feasible  at  the  present  time.  Ex- 
isting improvements  such  as  railroads,  highways,  bridges,  and  boroughs 
occupy  the  stream  banks  of  the  valleys  so  that  most  of  the  possible  re- 
servoir sites  cannot  be  used  for  \vater  storage  purposes  without  incurring 
excessive  property  damages.  Buildings  and  industries  occupy  the  flood 
plains  and  restrict  the  channel  width  to  such  an  extent  that  the  cost  of 
erecting  levees  and  dykes  for  local  protection  would  not  be  justified  in 
the  majority  of  cases. 

It  is  recommended,  however,  that  channel  lines  be  established 
in  all  areas  subject  to  serious  floods,  and  that  local  zoning  be  adopted 
to  prohibit  the  erection  of  certain  types  of  structures  in  areas  which  are 
subject  to  such  floods  and  which  cannot  be  adequately  and  economically  pro- 
tected by  flood  control  works.  It  is  further  recommended  that  such  zoning 
ordinances  provide  for  the  gradual  elimination  of  non-conforming  uses  from 
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areas  subject  to  serious  floods.  

(c)  Municipal,  Domestic  and  Industrial  Supplies;  - The  Delaware 
River  will  fulfill  its  highest  use  to  a vast  metropolitan  population  if 
used  as  a source  of  water  supply.  New  York  City,  Philadelphia,  southeast- 
ern Pennsylvania  and  northeastern  New  Jersey  communities  must  be  provided 
with  additional  and  better  water  supplies  for  the  future,  probably  to  be 
taken  most  economically  from  the  upper  stretches  of  the  Delaware  River  and 
its  tributaries. 

The  use  of  the  Delaware  River  as  a source  of  municipal  water 
supply  does  not  imply  that  all  other  water  uses  should  be  eliminated.  In 
the  Delaware  Basin  it  is  both  necessary  and  desirable  that  the  waters  be 
used  for  multiple  purposes.  Care  must  be  taken,  however,  to  insure  that 
such  multiple  uses  are  not,  at  any  time,  unduly  detrimental  to  municipal 
and  domestic  water  supplies.  Municipalities,  however,  should  not  be  ab- 
solved from  exercising  a reasonable  amount  of  care  and  ingenuity  in  safe- 
guarding and  treating  their  water  supplies. 

From  the  viewpoints  of  economy,  multiple  use  and  comprehensive 
planning,  diversions  for  municipal  supply  should  be  made  at  the  lowest 
downstream  point  at  which  the  water  will  meet  the  necessary  requirements 
of  purity.  Such  a policy  would  allow  the  upper  reaches  of  the  stream  to 
be  used  for  restricted  recreational  purposes,  hydro-electric  generation 
and  stream  control.  The  recreational  use  of  the  upper  portion  of  the  Basin 
is  an  important  one  and  susceptible  to  much  further  development.  The  most 
promising  reservoir  sites  should  be  conserved  for  such  future  multiple-use 
possibilities  as  described  above. 

Philadelphia  Metropolitan  Areat  - At  the  present  time  Philadelph- 
ia is  using  approximately  330  million  gallons  of  water  daily  for 
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municipal  supply.  About  half  this  supply  is  drawn  from  the  Delaware 
River  at  Torresdale  and  the  other  half  form  the  grossly  polluted  Schuyl- 
kill River  above  Fairmont  Dai'n.  There  is  a rapidly  growing  demand  on  the 
part  of  the  public  for  abandoning  the  present  source  'of  supply  and  for 
obtaining  new  sources  of  relatively  clean  water.  Although  many  studios 
have  been  made  for  determining  the  best  source  for  the  future  v/ater 
supply,  the  problem  remains  controversial. 

The  Blue  Mountain  Streams  - Bushkill,  Broadheads,  Pocono  and 
McMichaels  Creeks  on  the  Delav/are,  and  Tobyhanna,  Big  Creek  Pohopoco, 
and  Mud  Run  on  the  Lehigh  River  - are  regarded  as  the  most  favorable 
sources  of  supply  for  Philadelphia  from  the  criterion  of  purity.  These 
sources  could  furnish  5^*0  million  gallons  daily  at  an  estimated  total 
cost  of  $304,000,000.  However,  the  diversions  of  these  head  waters  for 
the  Philadelphia  municipal  supply  v/ould  prevent  the  use  of  this  v/ater  for 
any  other  purposes  above  the  tidal  basin  at  Philadelphia, 

A project  has  been  proposed  for  the  development  of  the  Perkio- 
men,  Tohickon  and  Neshaminy  watersheds  to  supply  430  MGD  at  a total  cost 
of  $116,100,000. 

The  U.  S,  Engineers  “308”  Report  on  the  Delaware  River,  1934, 
proposed  a gravity  supply  of  54-8  MGD  for  Philadelphia  to  be  dravm  from 
an  impounding  reservoir  on  the  Upper  Delaware  River  at  Tock*s  Island. 

This  water  v/ould  be  conveyed  through  a conduit  to  a reservoir  at  Warring- 
ton, on  Neshaminy  Creek,  on  the  outskirts  of  Philadelphia,  Neshaminy 
Creek  would  supplement  this  supply  by  I8  M.GD.  From  the  YiJarrington  Reser- 
voir, the  v/ater  v/ould  be  conveyed  to  the  existing  Queen  Lane  Reservoir 
in  Philadelphia. 

The  Tock*s  Island  Reservoir  would  provide  a storage  period  of 
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from  86  to  10  days.  The  lower  limit  would  be  reached  in  the  event  of  a 
flood  stage  after  the  reservoir  has  already  been  filled  to  capacity.  The 
Warrington  Reservoir  would  provide  an  additional  storage  period  of  more 
than  40  days.  The  v/ater  would,  hov/ever,  require  filteration  and  sterili- 
zation, but  would  be  of  a quality  superior  to  that  nov/  utilized  by  the 
Philadelphia  water  works. 

The  estimated  cost  of  this  development  (based  on  1930  data) 
would  be  $117,001,500,  A reduction  of  $33,703,800  for  capitalized  rev- 
enues is  estimated,  which  v/ould  make  the  net  cost  to  Philadelphia  $83,292, 
700.  This  cost  does  not  include  a new  filteration  plant  and  necessary 
changes  in  the  system.  As  planned,  the  reservoir  at  Tock's  Island  could 
also  furnish  400  MOD  to  northeastern  New  Jersey  communities  and  would 
provide  a large  amount  of  hydro-electric  power.  It  would  also  afford  a 
substamtial  measure  of  low  flow  control. 

An  additional  supply  of  73  MOD  could  be  obtained  from  a proposed 
reservoir  at  Tohickon,  under  which  site  the  proposed  Tock*s  Island- 
Warrington  conduit  would  pass.  The  estimated  cost  of  the  Tohickon  Reser- 
voir is  $3,327,000. 

The  Pennsylvania  Department  of  Health  has  cited  objections  which 
might  be  raised  to  the  proposed  Tock's  Island  development.  Reference 
was  made  to  the  possibility  that,  occasionally,  water  of  an  inferior 
quality  might  be  delivered  due  to  possible  reservoir  drawdown  of  60  feet 
for  power  purposes^  to  brief  storage  during  times  of  freshets|  and  to 
possible  contarainat ion  at  Port  Jervis. 

It  is  recommended  that  a study  project  be  instituted  to  determine 
the  best  practical  source  for  an  adequate  water  supply  for  metropolitan 


-120- 


Philcidolphia.,  considering  its  roio-tion  to  nuitiplc  water  uso  in  tho  Bo.sin. 
Meanwhile,  nov;  filter  capacity  and  needed  inprovcr.ionts  should  bo  constructed 
at  tho  Philadelphia  water  works  \7ithout  further  delay. 

Dclawr.ro  Basin  Excluding;  Metropolitan  Philadelphia.;  - Supplies  of 
vr.tor  for  nunicipal,  domestic  and  industrial  purposes  appear  to  bo  adequate 
for  tho  remainder  of  the  Basin  in  Pennsylvania.  Section  IX  contains  a list 
of  proposed  projects  for  improving  the  various  local  water  supply  systems. 

(d)  Irrigation;  - No  proposed  irrigation  projects  o-ro  included 
in  the  plans  for  the  comprehensive  development  of  the  Basin. 

(o)  Water  Power i - With  the  exception  of  Yfall onpaupack  Crook, 
hydro-electric  power  has  not  been  developed  to  any  extent  in  the  Delaware 
Basin  in  Pennsylvania,  Due  to  the  location  of  the  anthracite  coal  fields 
in  the  central  part  of  the  Basin,  hydro-electric  developments  have  not  been 
attractive  to  private  capital. 

Tho  cost  of  steam  gonerr.ted  pov/er  is  expected  to  rise  with  the 
diminishing  of  tho  minable  coal  reserves,  so  that,  in  tho  future,  hydro- 
electric pov/or  will  probably  become  an  importe.nt  factor  in  tho  industrial 
development  of  tho  Basin.  Since  tho  number  of  reservoir  sites  is  limited, 
it  is  desirable  that  a sufficient  number  of  tho.m  bo  reserved  for  future 
dovolopmont  in  order  that  they  me.y  bo  mc:do  available  for  hydro-power  gener- 
ation when  needed. 

No  hydro-electric  projects  arc  recommended  for  immediate  construc- 
tion. Tho  Corps  of  Engineers  has  outlined  throe  projects  for  the  dovolop- 
ment  of  pov/or  generation  on  the  Delaware  River.  Their  plan  for  the  dovol- 
opmont of  eight  reservoirs  v/ith  an  installed  capacity  of  326,000  kilowatts 
appears  to  bo  tho  most  favorablo  and  though  it  is  now  not  economically 
justified,  it  is  listed  for  future  development. 
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The  development  of  the  Lehigh  River  at  Tobyhanna  for  power  gen- 
eration should  await  the  development  of  the  market  for  power  in  that  area. 
The  construction  of  a dam  and  reservoir  at  Tobyhanna  for  stream  regulation, 
with  provisions  for  hydro-electric  installation,  is  recommended  as  a future 
project. 

(f)  Drainage ; - No  drainage  projects  are  recommended  for  immed- 
iate or  future  construction. 

(g)  Recreation  and  Wild  Life:  - In  the  lower  portion  of  the 
Basin,  recreational  facilities  are  entirely  inadequate,  while  in  the  upper 
portion  there  is  an  abundance  of  land  suitable  for  such  purposes.  The  vast 
recreational  area  of  the  Poconos  and  Delaware  Water  Gap  are  too  far  distant 
to  be  enjoyed  regularly  by  the  concentrated  population  of  the  Philadelphia 
metropolitan  area  which  suffers  from  the  high  temperature  and  excessive 
humidity  during  the  summer  months. 

The  construction  of  an  adequate  system  of  parks  and  parkways 
similar  to  that  proposed  in  the  Regional  Plan  of  the  Philadelphia  Tri-State 
District  would  provide  much  needed  recreational  areas  for  the  population 
of  the  Philadelphia  Region.  The  great  recreational  potentialities  of  the 
main  river  - for  fishing,  boating,  and  bathing,  are  still  largely  undevel- 
oped. 

The  provision  of  recreational  areas  along  the  smaller  tributary 
streams  adjacent  to  the  Philadelphia  metropolitan  area  would  afford  nec- 
essary recreational  facilities  for  the  residents  of  the  Lower  Basin  who 
are  unable  to  uake  aevantage  of  the  more  distant  facilities  of  the  Upper 
Basin.  The  watorslieds  of  these  smaller  tributaries,  however,  should  not 
be  utilized  for  intensive  recreational  purposes  if  they  are  to  be  used  for 
municipal  water  supply  purposes.  However,  sites  for  additional  recreational 
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areas,  accessible  to  the  inhabitants  of  the  Philadelphia  metropolitaji 
area,  will  become  available  if  the  municipal  water  supply  for  the  Phila- 
delphia metropolitan  area  is  drawn  from  the  Upper  Delaware.  Although  it 
is  possible  to  develop  vast  recreational  areas  in  the  upper  portion  of 
the  Basin,  these  areas  are  now  and  probably  will  always  remain  relatively 
inaccessible  to  the  majority  of  metropolitan  residents  for  extensive  use 
and  en j oyment . 

It  is  recommended  that  the  present  program  of  the  Department  of 
Forests  and  Waters  and  Game  Commission  for  the  acquisition  of  land  for  re- 
forestration  and  recreational  use  be  carried  on  without  interruption. 

( h ) Rectification  of  Existing  and  Prevention  of  Future  Contam- 
inations - The  pollution  of  the  Delaware  and  Schuylkill  Rivers  is  a major 
problem  of  the  Basin.  Untreated  sewage  is  discharged  into  the  streams  by 
most  of  the  municipalities.  Trade  wastes,  and,  in  particular,  culm  and  acid 
mine  drainage,  contribute  to  ehe  pollution  of  the  stream.  The  Philadelphia 
metropolitan  area  at  the  lower  eno  of  this  Basin  receives  the  full  effect 
of  this  pollution.  Below  Trenton,  N.  J.,  the  tidal  effect  of  the  River 
acts  as  a barrier  to  natural  cleansing  processes  in  that  polluted  water  is 
pushed  up  stream  during  flood  tides  with  the  effect  of  slowing  its  progress 
to  the  sea.  During  times  of  minimum  flow  especially,  the  tidal  basin  be- 
comes excessively  polluted. 

It  js  recommended  that  sewage  treatment  plants  be  constructed  by 
the  offending  communities  as  soon  as  possible,  and  that  wherever  possible 
industries  be  required  to  treat  their  wastes. 

Prior  to  the  intensive  industi-ial  development  of  the  Basin,  the 
diluting  property  of  the  streams  and  the  natural  purification  processes 
were  sufficient  to  take  care  of  sev/age  and  trade  wastes  without  considerable 
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nuisance  or  hazard.  Communities  and  industries  were  permitted  to  use  the 
waters  from  the  streams  with  little  or  no  restriction.  Sewage  outfalls 
were  located  at  the  down  stream  limits  of  coimnunities,  and  water  for 
municipal  supply  was  taken  at  or  above  the  up-stream  limits.  As  the 
industrial  development  of  the  Basin  progressed,  however,  and  as  the 
density  of  population  increased,  a point  was  long  since  reached  where  the 
aanouxit  of  polluting  matter  discharged  into  the  streams  was  too  great  for 
correction  by  natural  purification  processes,  wmth  the  result  that  many 
of  the  Basin's  waters  are  now  greatly  polluted. 

The  residents  of  communities,  wnich  discharge  their  sev/age  be- 
low the  coiffiuunity  limits,  are  naturally  opposed  to  the  expenditure  of 
funds  for  the  construction  of  sewa.ge  disposal  plants  which  will  benefit 
all  the  communities  on  the  stream  below  them  but  which  will  be  of  little 
or  no  benefit  to  the  community  for  which  the  plant  is  proposed.  Since 
sevifage,  not  indusxrial  v/aste,  constitutes  the  major  portion  of  pollution, 
industries  are  reluctant  to  install  treatment  facilities  for  their  waste 
products  and  oppose  any  plans  which  v/ould  compel  them  to  do  so.  Such 
attitudes  are  understandable.  Never  the  less,  it  xnust  be  recognized  as 
being  important  to  the  general  public  'welfare,  that  the  right  to  use  water 
from  the  stres.ms  of  the  Bc.sin  should  include  the  responsibility  of  re- 
turning it  to  the  streams  in  a rei.sonably  unpolluted  and  usable  condition. 

The  Sanitary  Water  Board  administers  tne  laws  dealing  with  the 

pollution  of  the  waters  of  the  State,  82/  v/hich  includes  those  sections  of 

the  Purity  of  Waters  Act  of  I905  dealing  with  the  discharge  of  sewage^ 

F2/  The  LaRue  stream  pollution  act  (No.  39^  passed  by  the  Legislature 
during  the  1937  session  materially  strengthens  prior  legislation. 

This  act  prohibits  any  pollution  of  waters  in  the  State  by  sanitary 
or  industrial  waste  and  provides  for  severe  penalties  for  non-com- 
piiance.  It  will  be  administered  by  the  Sanitary  Water  Board. 
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section  200  of  the  Fish  Laws  of  1925  deftling  v;ith  the  discharge  to  State 
waters  of  substances  harmful  to  fish  and  acquatic  lifsj  and  those  sections 
of  the  Rules  and  Regulations  dealing  with  the  discharge  of  organic  wastes 
to  State  waters.  Permits  for  the  construction  of  sev/ers  and  sev/age  dis- 
posal plants  are  likev;ise  issued  by  this  Board. 

This  Board  has  long  campaigned  for  the  abatement  of  pollution, 
but  has  lacked  strong  supporting  legislation.  Dealing  with  trade  wastes, 
it  has  v/orked  largely  on  a cooperative  basis,  with  considerable  success. 

The  strict  enforcement  of  the  provisions  of  all  laws  (including 
the  1937  stream  pollution  Act  4 394-)  relative  to  pollution,  v/oula  eliminate 
most  pollution  originating  within  the  State.  In  acLninist ering  them,  hov/ever, 
the  Sanitary  V/ater  Board  is  confronted  with  obvious  difficulties  in  their 
immediate  strict  enforcement  due  to  the  tiime  required  and  the  difficulties 
encountered  in  financing  and  constructing  the  necessary  treatment  plants. 

The  advisability  of  controlling  pollution  by  comibining  water-use 
permits  v/ith  sev/age  and  trade  waste  permits  is  cne  suggestion  viiich  might 
prove  effective  in  operation.  Such  a plan  might  provide  that  no  water  be 
v/ithdrawn  from  any  stream  or  reservoir  v/ithout  a permit  and  that  a fee  be 
charged  for  all  water  used,  dependent  upon  the  amount  of  polluting  matter 
added  by  the  water  user  prior  to  its  return  to  the  stream.  The  fees 
collected  migi.t  then  be  used  for  sewage  treatment  and  other  forms  of  pol- 
lution control  and  abatement. 

Unfortunately  water  supply  and  sewage  disposal  are  usually  con- 
sidered to  be  entirely  separate  functions  of  municipal  government . However, 
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since  pollution  originates  in  water  use,  it  appears  logical  that  the  cost 
of  sewage  treatnent  works  be  assessed  against  the  water  user.  The  inclu- 
sion of  a charge  for  such  treatment,  in  water  bills,  v/ould  go  far  in 
educating  the  public  to  the  inter-relationship  of  v/ater  supply  and  sewage 
disposal  and  provide  a fair  apportionment  of  costs  for  sewage  treatment 
works o It  is  believed  that  such  a practice  would  reduce  water  waste  and 
expedite  the  construction  of  sewage  treatment  plants  by  providing  an 
additional  method  for  financing  them. 
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IX  PROJECT  LIST 


The  projects  listed  are  recommended  for  the  comprehensive 
development  of  the  Delaware  Basin  in  Pennsylvania, 

Information  concerning  these  projects  was  obtained  from 
various  sources,  including  the  Pennsylvania  Department  of  Health, 

Sanitary  ’Vaters  Board,  Pennsylvania  Department  of  Forests  and  7/aters, 
Drainage  Basin  Consultants  for  the  National  Resources  Committee,  U.  S.  a. 
Corps  of  Engineers  Reports,  Philadelphia  Tri-State  District  Report, 
Schuylkill  Valley  association  Report,  National  Inventory  of  Works  Proj- 
ects, and  Public  V/orks  Administration, 

In  as  much  as  the  time  allotted  did  not  permit  the  repci’ting 
agencies  to  make  detailed  cost  analysis  for  many  of  the  projects  sub- 
mitted, the  information  has  been  treated  as  advance  confidential  data. 
For  this  reason  the  name  of  the  reporting  agency  is  not  included  in  the 
project  list. 

All  information  is  as  of  September,  1936, 


GROUP  I - B£;IEDIaIE  CONSTRUCTION 
Projects  which  are  ready  for  construction,  and  should  be 
undertaken  as  soon  as  possible, 

POLLUTION  AB.^TEkiENT' 

1,  Abington  Tov/nship,  McntRomery  Go.  - Pollution  abatement.  Pennypack, 

Tacony  and  Wissahicken  Creeks.  Construction  of  a 
sewer  system,  pumping  stations  and  complete  treat- 
ment plant.  Estimated  cost  - $1,400,000, 

2,  Beaver  Meadows,  Pa.  - Nuisance  abatement.  Lehigh  River,  Construc- 

tion of  a sanitary  sewer  system.  Estimated  cost  - 
$46,000. 
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3.  Birdsborot  Pa»  - Pollution  abatement,  Schuylkill  River,  Construc- 


tion of  a sewer  system  and  first  stage  sewage 
treatment  plant.  Estimated  cost  - $200,000, 

4.  Chester,  Pa.  - Pollution  abatement,  Delaware  River  and  local 

creeks.  Construction  of  first  stage  sewage  treat- 
ment plant.  Estimated  cost  - $-600,000. 

5,  Delaware  County  and  Montgomery  County.  - Pollution  abatement,  Dela- 

v/a.re  River  and  County  creeks.  Construction  of 
sewers,  force  mains,  pumping  stations  and  sewage 
treatment  plants  for  those  communities  operating 
under  the  Central  Delaware  County  Sewer  Authority 
and  the  Darby  Creek  Sewer  Board,  Comniunities 
served  include  Darby  Township,  Haverford  Township 
(part),  Lower  Chichester  Township,  Ridley  To^jmship, 
Springfield  Township,  Tinicum  Township,  Upper 
Chichester  Township,  Upper  Darby  Township,  Alden, 
Clifton  Heights,  Collingdale,  Colwyn,  Darby,  East 
Landsdowne,  Eddystone,  Folcroft,  Glenolden,  Lands- 
downe,  Marcus  Hook,  Milburne,  Morton,  Norwood,  Park- 
side,  Prospect  Park,  Ridley  Park,  Rutledge,  Sharon 
Hill,  S\mrtlrimore,  Trainer,  Upland  and  Yeadon.  Esti- 
mated cost  - $6,000,000, 

6.  Hatfield,  Pa.  - Pollution  abatement,  Nesharainy  Creek.  Construction 

of  a sewer  system  and  complete  treatment  disposal 
plant.  Estimated  cost  - $150,000. 

7,  Haverford  & Radnor  Tovmships.  - Delaware  County.  - Pollution  abatement. 

Darby  Creek  and  Delaware  River,  Construction  of  a 
plant  for  the  complete  treatment  of  sewage.  Esti- 
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mated  cost  - $328,000. 

8.  Lansdale.  Pa.  - Pollution  abatement.  Neshaminy  Creek.  Construction 

of  additional  sewers  and  repairs  to  existing  sewers. 
Estimated  cost  - $100,000, 

9,  Philadelphia,  Pa.  - Pollution  abatement.  Delav/are  and  Schuylkill 

Rivers  and  local  creeks.  Construction  of  inter- 
ceptors and  two  first  stage  treatment  plants  and 
extension  to  existing  disposal  plant.  Estimated 
cost  - $25,000,000. 

10,  Rose  Valiev,  Pa.  - Pollution  abatement.  Ridley  Creek.  Construction 

of  a complete  treatment  disposal  plant.  Estimated 
cost  - $36,884,29. 

11,  Soudertown,  Pa,  - Pollution  abatement.  Perkiomen  Creek,  Construc- 

tion of  additional  sewers  and  pumping  station  to 
serve  a section  of  the  to\,vn  not  now  served.  Esti- 
mated cost  - $150,000. 

12.  Weatherly,  Pa.  - Nuisance  abatement.  Lehigh  River.  Extension  of 

sewer  systems.  Estimated  cost  - $12,000, 

MUNICIPAL  Xil^R  SUPPLY 

13.  Avondale,  Pa.  - "Vater  Supply.  Construction  of  a filtration  plant. 

Estimated  cost  - $20,000, 

14.  Birdsboro,  Pa.  - Water  Supply,  Construction  of  filtration  plant  for 

Kay  Run  supply.  Estimated  cost  - $20,000, 

15,  Bristol.  Pa,  - Municipal  vi/ater  supply.  Construction  of  mixing  basins, 

additional  coagulating  basin  capacity,  water  tight 
cover  for  filtered  water  basin  and  miscellaneous 
changes  to  plant.  Estimated  cost  - $100,000, 
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16.  Coatesvillet  Pa,  - Municipal  water  supply.  Construct  1,000,000 

gallon  reservoir.  Equip  two  new  filter  units| 
construct  v.'ater  min  from  filtration  plant  to 
city.  Construct  fence  around  impounding  reservoir 
and  make  additions  to  distribution  system.  Esti- 
mated cost  - $182,000. 

17.  Delaware  Co,  Prison,  Fa.  - Water  supply.  Obtain  an  additional 

source  of  supply  and  construct  additional  storage 
capacity.  Estiiaated  cost  - $15,000. 

18.  Delaware  tfater  Gap,  Pa.  - Water  supply.  Construct  ne\v  intake  and 

reconstruct  storage  resei’voir.  No  cost  estimte. 

19.  Doylestown,  Pa.  - Municipo.l  mter  supply.  Protect  and  improve 

existing  water  works.  EstiX'iated  cost  - $50,000. 

20.  East  Greenville,  Pa.  - Municipal  water  supply.  Construct  additional 

filter  capacity  and  a mixing  basin,  improve  exist- 
ing coagulating  basin.  Estimated  cost  - $30,000, 

21.  East  Stroudsburg,  Pa.  - Water  supply.  Complete  the  construction  of 

the  storage  reservoir  now  under  construction.  Esti- 
mated cost  - $70,000. 

22.  Kennett  Square,  Pa.  - Water  supply.  Completion  of  additional  impound- 

ing reservoir.  Estimated  cost  - $10,000, 

23.  Langhorne,  Fa.  - ’Tater  supply.  Construction  of  a mixing  basin  and 

a filtered  water  basin|  improvements  to  coagulating 
basin  and  wash  water  system.  Estimated  cost  - 
$30,000. 

24.  Media,  Pa.  - Municipal  water  supply.  Construction  of  a rapid  sand 

filter  plant.  Estimated  cost  - $100,000. 
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25.  Morrisvillet  Pa,  - Municipal  water  supply.  Construction -of  mixing 

basins  and  additional  settling  basin  capacity;  re- 
arrange raw  water  and  filtered  v;ater  piping.  Esti- 
mated cost  - $60,000, 

26.  Perkasie,  Pa.  - ’^ater  supply.  Construction  of  mixing  basin  and  im— , 

provements  to  wash  winter  system.  Estimated  cost  - 
$5,000. 

27.  Philadelphia,  Pa.  - V/ater  supply.  Increase  filter  capacity  and  make 

repairs  and  extensions  to  existing  system.  Esti- 
mated cost  - $3,130,000. 

28.  Philadelphia.  Metropolitan  Area.  - ’i'/ater  supply  study.  Study  of  plans 

for  future  v/ater  supply  for  the  Philadelphia  Metro- 
politan Area.  Estimated  cost  - $75,000. 

29.  Pottstown.  Pa.  - Water  supply.  Remove  existing  pipe  lines  in  old 

sedimentation  basin;  improve  v/ash  water  system. 
Estiraated  cost  - $10,000. 

30.  Riegelsville . Fa.  - Water  supply.  Improvements  to  storage  reservoir, 

Estiraated  cost  - $15,000. 

31.  Sellersville , Pa.  - Water  supply.  Cleaning  pipe  line  between  filter 

plant  and  distribution  reservoir.  Eatimated  cost  - 
$3,000. 

32.  Soudertown.  Pa.  - Municipal  water  supply.  Install  equipment  for 

treating  entire  supply  with  chemical  germicide. 

Study  for  determining  improvements  to  insure  an 
adequate  and  safe  supply  of  water.  Estimated  cost  - 
$5,000. 

33,.  Springtown,  Pa.-  Water  supply.  Protect  and  improve  existing  works. 

Estimated  cost  - $1,000, 
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34«  Toipton,  Pa,  - Municipal  water  supply.  Installation  of  chlorination 


apparatus.  Estimated  cost  - $1,000, 

35.  YardleVt  Pa.  - Water  supply.  Secure  auxiliary  source  of  supply. 

Estimated  cost  - $2,000. 

GROUP  II  DEFERRED  CONSTRUCTION 

Projects  which,  while  desirable  for  immediate  construction,  (a) 
involve  controversial  questions,  (b)  can  have  their  priority  definitely 
determined  only  after  additional  studies  which  can  not  be  completed  in 
time  for  this  report,  or  (c)  are  now  obstructed  by  legal  administrative 
or  other  difficulties. 

POLLUTION  ABaTEIVffiKT 

36,  Allentown,  Fa.  - Pollution  abatement,  Lehigh  River,  Construction  of 

trunk  sewers  and  extension  of  laterals.  Estimated 
cost  - $337,000, 

37,  Bangor,  Pa.  - Nuisance  abatement,  Lehigh  River.  Construction  of  a 

new  sewer  system.  Estimated  cost  ~ $ 450,000, 

38.  Berks  Co,  Welfare  Farm,  Pa.  - Pollution  abatsmenx.  Schuylkill  River, 

Construction  of  a sewage  disposal  plant.  Estimated 
cost  - $45,000. 

39.  Bethlehem,  Pa.  - Pollution  abatement,  Lehigh  River,  Construction  of 

an  adequate  first  stage  sewage  disposal  plant. 
Estimated  cost  - $500,000, 

40,  Bethlehem,  Pa.  - Pollution  abatement.  Lehigh  River.  Construction 

of  trunk  sewers,  sewage  pumping  station,  sewer 
siphon  and  additional  sanitary  sewers.  Estimated 
cost  - $885,000, 
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41_j Boymanstoym,  Pa.  - Pollution  abatement.  Lehigh  River.  Construct  ion 


of  a sewo.ge  disposal  plant.  Estimated  cost  - 
$60,000. 

42,  Conshohocken^  Pa.  - Pollution  abo-tement.  Schuylkill  River.  Con- 

struction of  a sewer  system  and  a first  stage 
treatment  plant,  Estijuated  cost  - $803,636, 

43,  Downingtown,  Pa.  - Pollution  abatement,  Brandywine  Creek,  Construc- 

tion of  additional  units  for  enlarging  the  present 
complete  treatment  sewage  disposal  plant.  Esti- 
mated cost  - $80,000, 

44,  Easton,  Pa.  - Pollution  abatement,  Delav/are  River.  Completion  of 

sewer  system.  Estimated  cost  - $1,250,000, 

45,  Hazleton.  Pa.  - Nuisance  abatement,  Lehigh  River.  Sey/or  extensions 

and  improvements.  Estimated  cost  - $33,000. 

46,  Morrisville,  Pa.  - Pollution  abatement,  Delav/are  River.  Construc- 

tion of  a sev/er  system  and  first  stage  treatment 
plant.  Estimated  cost  - $375,000, 

47,  Mt,  Penn,  Pa.  - Nuisance  abatement.  Construction  of  a sanitary 

server  system.  Estimated  cost  - $325,000, 

48,  Palo  Alto , Pa , - Nuisance  abatement.  Schuylkill  River.  Construc- 

tion of  new  sanitary  sewers  and  extension  of  ex- 
isting sewers.  Estimated  cost  - $50,000. 

49,  Phoenixville , Pa.  - Pollution  abatement.  Schuylkill  River,  Construe 

tion  of  a sewer  system  and  first  stage  treatment 
plant.  Estimated  cost  - $750,000, 

50,  Reading,  Pa.  - Pollution  abatement,  Schuylkill  River.  Construction 

of  settling  tanks  and  filter  beds  at  the  present 
sey/age  disposal  plant.  Estimated  cost  - $125,000, 
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51.  Reading,  Pa,  - Pollution  abatement.  Schuylkill  River,  Construction 

of  additional  se77ers.  Estimated  cost  - $650,000, 

52,  Slatinp;ton,  Pa.  - Nuisance  abatem.ent.  Lehigh  River,  Extension  to 

sewers  and  change  of  creek  bed.  Estimated  cost  - 
$41,500, 

53,  Spring  City,  Pa.  - Pollution  abatement,  Schuylkill  River,  Construc- 

tion of  a sewer  system  and  a complete  treatment  sewage 
disposal  plant.  Estimated  cost  - $205,454, 

54.  Summit  Kill,  Fa.  - Nuisance  abatement.  Lehigh  River.  Construction 

of  additional  sanitary  sewers.  Estimated  cost  - 
$16 , 500, 

^5.  “ " Pollution  abatement,  Lacxawaxen  River.  Construction 

of  a.  sev;/age  disposal  plant.  Estimated  CDst  - $18,000, 

56,  W il son  Bo  rough , Pa . - Pollution  abatement.  Delaware  Piver,  Construc- 

tion of  a sewer  system.  Estimated  cost  - $500,000, 

MUNICIPAL  ^ifaTER  SUPPLY 

57.  Alburtis,  Pa.  - Iv'ater  supply.  Extension  of  Virater  mains.  No  cost 

bstimate, 

58,  Allentown^  Pa,  - Municipal  mter  supply.  Construct  a distributing 

reservoir  and  flood  protection  works  at  pumping 
station;  reinforce  distribution  system.  Estimated 
. cost  - $1,500,000, 

59.  Bethlehem,  Pa.  - Municipal  water  supply.  Construction  of  reservoir, 

raw  water  reservoir  wall,  mixing  chamber  and  water 
mains;  addition  to  filtration  plant;  improvements  to 
sedimentation  tank  and  water-works  building;  construc- 
tion of  laboratory  building.  Estimated  cost  - $723,492, 
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60.  Bowmanstown,  Pa.  - Municipal  water  supply.  Extension  of  water  mains. 


Estimated  cost  - $7,000. 

61.  Bushkill,  Pa.  - 'Vater  supply.  Rehabilitate  Thompson  spring  and  con- 

tinue permanent  pipe  line  from  that  spring  to  the 
village.  No  cost  estiimite. 

62.  Canadensis,  Pa.  - ''Tater  supply.  Rehabilitate  spring  source  of  sup- 

ply. No  cost  estimate. 

63.  Coopersburg,  Pa.  - Municipal  water  supply.  Wawbeck  reservoir  and 

construction  of  3 miles  of  6”  water  line.  No  com- 
plete cost  estimate  available. 

64.  Delaware  Co.  Home,  Pa.  - Water  supply.  Obtain  additional  source  of 

supply  and  construct  a storage  reservoir.  Esti- 
mated cost  - $10,000. 

65.  Dingmans  Ferry,  Pa.  - Water  supply.  Construct  storage  reservoir. 

No  cost  estimate, 

66.  Downingtown.  Pa.  - Water  supply.  Construction  of  water  lines  to 

connect  dead  ends  of  distribution  system.  Esti- 
mated cost  - $5,000. 

67.  Fleetwood,  Pa.  - Municipal  v/ater  supply.  Construct  storage  reservoir 

and  1-g-  miles  of  12"  water  line.  No  cost  estimate 
available . 

68.  Hamburg,  Pa.  - Municipal  water  supply.  Study  project  for  impounding 

dam.  Estimated  cost  - $4,000. 

69.  Hawley,  Pa.  - Water  supply.  Develop  additional  source  of  supply. 

No  cost  estimate. 

■ZO-v.  Hulmeville,  Pa.  - Water  supply.  Extension  of  water  mains.  Estimated 

cost  - $2,000, 

?1»  Lynn  Township,  Lehigh  Co.,  Pa.  - Water  supply  for  fire  protection. 
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Construction  of  dams  and  reservoirs  at  New  Tripoli 
and  Wanaraakers.  Estimated  cost  - $l5j000. 

72.  Neshaminy,  Pa,-  Water  supply.  Installation  of  auxiliary  power 

equipment  to  operate  low  duty  pumps  during  power 
failure.  No  cost  estimate. 

73 « Orwigsburg,  Pa.  - Municipal  ?;ater  supply.  Construction  of  catch 

basin  for  reservoir  and  additional  water  lines. 
Estimated  cost  $6 >085. 

74.  Parks burg.  Pa.  - Water  supply.  Protect  and  improve  existing  works. 

Estimated  cost  - $3>000* 

75 » Parryville,  Pa.  - Water  supply  for  fire  protection.  Construction 

of  a water  supply  system  for  fire  protection.  Esti- 
mated cost  - $35>ooo. 

76.  Pennypack  Creek,  Lower  Moreland  Township^  Montgomery  Co.,  Pa.  - Water 

supply.  Wash  'water  improvements;  renewal  or  repair 
of  loss  of  head  gauges  and  rate  controllers;  elim- 
ination of  filtered  water  from  pipe  gallery.  No  cost 
estimate . 

77*  Phoonixvillea  Pa.  - Municipal  ?;ater  supply.  Construct  mixing  basin, 

additional  coagulating  and  settling  basin  capacity, 
improve  existing  coagulating  basin  and  extend  water 
lines.  Estimated  cost  - $60,000. 

78.  Royersford,  Pa.  - Water  supply.  Construction  of  mixing  basins.  Esti- 
mated cost  - $8,000. 

79 « Schuylkill  Haven,  Pa.-  Municipal  v;ater  supply.  Extension  of  water 

lines.  Estimated  cost  - $4,585* 

80.  Schwenkville,  Pa.  - Water  supply.  Overhaul  auxiliary  well.  Esti- 
mated cost  - $800. 
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81.  Scot  Run,  Pa.  - ’Vater  supply.  Install  a more  efficient  type  of 


chlorination  apparatus.  Estimated  cost  - $1,000. 

4 

82.  Slating;! on.  Pa.  - Municipal  water  supply.  Construction  of  a 

1,000,000  gallon  storage  reservoir  and  water  mains. 
Estimated  cost  - $61,900. 

83.  Topton.  Pa.  - Water  supply  for  fire  protection.  Construction  of  a 

reservoir  and  pipe  line.  Estimated  cost  - $10,000. 

84.  Trumbauersville , Pa.  - Water  supply  for  fire  protection.  Estimated 

cost  - $35,000. 

85.  Upper  Salford  Township,  Montgomery  Co.,  Pa.  - Water  supply.  Extension 

of  main  from  v;ater  basin  through  Saif ordville. 
Estimated  cost  - $1,800. 

86.  Walnutport . , Pa.  - Water  supply.  Concreting  present  storage  reser- 

voir. Estimated  cost  - $15,000. 

87.  West  Chester,  Pa.  - Water  supply.  Repairs  to  water  system;  extension 

of  water  mains;  new  fire  hydrants  and  new  fence  for 
protecting  reservoir.  Estimated  cost  - $3,100, 

88.  West  Chester  Gardens  - Water  supply.  Installation  of  chlorination 

apparatus  for  existing  supply.  Estimated  cost  - 
$1,500. 


FLOOD  CONTROL 

89.  Frankford  Arsenal.  Philadelphia,  Pa.  - Flood  protection.  Raise  height 

of  sea  wall.  Estimated  cost  - $100,000. 

90.  Schuylkill  River.  Pa.  - Flood  control.  Removal  of  channel  encroach- 

ments, construction  of  dams,  and  stabilization  of 
culm  banks.  Estimated  cost  - $10,920,000,  Estimate 


subject  to  revision  upon  completion  of  survey  now 
being  made  by  the  Corps  of  Engineers,  U.  S,  Army, 

91,  Tobyhanna  Reservoir.  - Flood  control.  Construction  of  a dam  on  the 

Lehigh  River  belov;  the  confluence  of  the  Tobyhanna 
River,  Reservoir  would  aid  in  low  flow  control  and 
could  be  used  in  connection  with  a pov/er  or  water 
supply  project.  Estimated  cost  - $3,030,000, 

STREAM  CONTROL 

92,  Tocks  Island,  Pa,  and  M,  J,  - River  regulation,  Delavirare  River, 

Construction  of  a d^m  at  Tccks  Island,  Estimated 
cost  - $15,260,000.  This  reservoir  will  increase 
lov/  v/ater  flows  of  the  Delaware  and  be  of  great 
benefit  for  pollution  control  during  the  critical 
months.  It  will  afford  a measure  of  flood  control  and 
retard  the  invasion  of  salinity  above  the  Delaware  - 
Pennsylvania  line.  The  dam  may  be  utilized  for  the 
production  of  power  and  for  a source  of  water  supply 
for  metropolitan  Philadelphia, 

PORER 

93,  Delaware  River.  - Power,  Construction  of  dams  and  power  houses  at 

Cannonsville,  Cochecton,  Narrowsburg,  Barryville, 
Mongaup,  Belvidere  and  Chestnut  Hill.  These  reser- 
voirs v/ould  aid  in  low  flow  control,  flood  control 
and  water  supply.  Estimated  cost  - $24,837,400, 
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GROUP  III  indeteriv:inkT&:  construction 


Projects  v/hose  specific  priority  in  the  program  is  as  yet 
indeterminate , 

MUNIGIF.-iL  SUPPLY 

94.  Beclitelsville , Berks  Co.  - Tater  Supply.  Construction  of  a public 

\,'ater  supply  system.  No  cost  estima.te  available. 

95.  Bernville,  Berks  Co.  - ’Tater  Supply.  Construction  of  a public 

water  supply  system.  No  cost  estimate  available. 

96.  Centreport,  Berks  Co.  - 'ilater  Supply.  Construction  of  a public 

water  supply  system.  No  cost  estimate  available. 

97.  Frit zt own.  Berks  Co.  - ''Tater  Supply.  Construction  of  a public  water 

supply  system.  No  cost  estimate  available. 

98.  Lenhartsville<  Berks  Co.  - '7ater  Supply.  Construction  of  a public 

water  supply  system.  No  cost  estimate  available, 

99.  Mohrsville,  Berks  Co.  - ’Yater  Supply.  Construction  of  a public  \mter 

supply  system.  No  cost  estimate  available, 

100.  Oley,  Berks  Co.  - ’Vater  Supply.  Construction  of  a public  water 

supply  system.  No  cost  estimate  available. 

101.  Shart lesville , Berks  Co.  - '‘'ater  Supply.  Construction  of  a public 

vrater  supply  system.  No  cost  estimate  available, 

102.  Stouchbur^:,  Perks  Co.  - ’Vater  Supply.  Construction  of  a public 

water  supply  system.  No  cost  estimate  available. 

103.  Strausstown,  Berks  Co.  - Water  Supply.  Construction  of  a public 

mter  supply  system.  No  cost  estimate  available. 

104.  Dublin,  Bucks  Co.  - Water  Supply.  Construction  of  a public  water 

supply  system.  No  cost  estimate  available. 


139 


105.  Ivylandt  Bucks  Co.  - Water  Supply.  Construction  of  a public  water 


supply  system.  No  cost  estimate  available. 

106.  New  Britain,  Bucks  Co.  - Water  Supply.  Construction  of  a public 

water  supply  system.  No  cost  estimate  available. 

107.  New  Hope.  Bucks  Co.  - Water  Supply.  Construction  of  a public  water 

supply  system.  No  cost  estimate  available, 

108.  Richlandtovm.  Bucks  Co.  - Water  Supply.  Construction  of  a public 

vjater  supply  system.  No  cost  estimate  available, 

109.  Silverdale,  Bucks  Co.  - Water  Supply.  Construction  of  a public 

water  supply  system.  No  cost  estimate  avail^^ble. 

110.  Trmnbauersville , Bucks  Co.  - Water  Supply.  Construction  of  a 

public  v.'ater  supply  system.  No  cost  estimate  avail- 
able, 

111.  Tullytown,  Bucks  Co.  - Water  Supply.  Construction  of  a public  water 

supply  system.  Mo  cost  estimate  available, 

112.  East  Side,  Carbon  Co.  - Water  Supply,  Construction  of  a public 

water  supply  system.  No  cost  estimate  available. 

113.  Modena,  Chester  Co.  - ''^ater  Supply.  Construction  of  a public  water 

supply  system.  No  cost  estiiaate  available, 

114.  S'ogelsville,  Lehigh  Co.  - Water  Supply.  Construction  of  a public 

water  supply  system.  Mo  cost  estimate  available, 

115.  New  Tripoli,  Lehigh  Co.  - Water  Supply,  Construction  of  a public 

water  supply  system.  No  cost  estimate  available, 

116.  Broadheadsville , Monroe  Co.  - Water  Supply,  Construction  of  a 

public  water  supply  system.  No  cost  estimate  avail- 
able, 

117.  Kresgevillo , Monroe  Co.  - Water  Supply.  Construction  of  a public 

water  supply  system.  No  cost  estimate  available. 
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118.  Collegeville , Montf, ornery  Co.  - ’Vater  Supply.  Construction  of  a 

public  ^ji/ater  e.ypply  system.  No  cost  estimate  avail- 
able. 

119.  Green  Lane,  Montg, ornery  Co.  - "/ater  Supply.  Construction  of  a 

public  v/ater  supply  system.  No  cost  estimate  avciil- 
able. 

120.  Trappe,  Montc;omerv  Co.  - ’Cater  Supply.  Construction  of  a public 

'iVater  supply  system.  No  cost  estimate  available. 

121.  Chapman^  Northampton  Co.  - ’’Tater  Supply.  Construction  of  a public 

v/ater  supply  system.  No  cost  estimate  available, 

122.  Klecknersville , Northampton  Co'.  - ’’/ater  Supply.  Construction  of  a 

public  water  supply  system.  No  cost  estimate  avail- 
able . 

123.  Lackawaxen,  Pike  Co.  - ’^ater  Supply.  Construction  of  a public 

water  supply  system.  No  cost  estimate  availa.ble. 

124.  Mew  Ringgold,  Schuylkill  Co.  - Water  Supply.  Construction  of  a 

public  water  supply  system.  No  cost  estimate  avail- 
able. 

125.  Ariel,  Wayne  Co.  - ’Cater  Supply.  Construction  of  a public  water 

supply  system.  No  cost  estimate  available, 

126.  Prompton,  Wayne  Co.  - ’fater  Supply.  Construction  of  a public  water 

supply  system.  No  cost  estimate  available. 

127.  White  Mills,  Wayne  Co.  - Wcter  Supply.  Construction  of  a public 

water  supply  system.  No  cost  estimate  available. 
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Water  Supply  Systems  Delaware  Sub-Basin 
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COMMONWEALTH  OF  PENNSYLVANIA 
STATE  PLANNING  BOARD 

HARRISBURG 

928  North  Third  Street 


December  31»  1937 


Honorable  George  H»  Earle,  HI 
Governor  of  Pennsylvania 
Harrisburg,  Pennsylvania 

Dear  Governor  Earle? 

On  behalf  of  the  State  Plan- 
ning Beard,  I respectfully  submit  to  you  the 
three  volumes  of  the  DRAINAGE  BASIN  STUDY  OF 
PENNSYLVANIA. 


This  report  contains  detailed 
information  and  data  concerning  Pennsylvania’s 
water  resources  and  problems,  which  had  not  been 
assembled  hitherto.  It  is  presented  as  a refer- 
ence work  for  the  various  State  Departments,  Fed- 
eral Agencies  ;and  Health  and  Water  Engineers. 


Sincerely  yours, 

.y  Ralph  M.  Bashore 
Chairman 
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COMMONWEALTH  OF  PENNSYLVANIA 
STATE  PLANNING  BOARD 

HARRISBURG 

V28  North  Third  Street 


November  2Vj  1937 


Hon.  Ralph  M.  Bashore,  Chairman 
State  planning  Board 
Harrisburg,  Pennsylvania 

Dear  Mr.  Bashore: 

The  Staff  of  the  State  Planning  Board  herewith 
respectfully  submits  Part  II  of  the  Drainage  Basin  Study  of 
Pennsylvania. 


This,  the  second  of  three  volumes,  covers  the 
Upper  Chesapeake  Bay,  Potomac  and  Susquehanna  River  Basins. 
Part  III,  covering  the  Drainage  Basins  in  the  v/estern  portion 
of  the  State,  will  be  transmitted  to  you  in  the  near  future. 

George  R.  Copeland,  Assistant  Director,  and 
James  A.  Patterson,  Research  and  Planning  Supervisor,  super- 
vised the  compilation  of  the  data  contained  in  this  report. 
Mr.  Patterson  was  also  responsible  for  the  arrangement  of 
this  material  for  publication. 

A complete  statement  of  the  objectives  of  this 
study  together  with  acknowledgments  to  cooperating  agencies 
are  included  in  the  preface. 


Very  truly  yours, 


F.  A.  Pitkin 
Executive  Director 
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PREFACE 


Studies  of  the  Drainage  Basins  in  the  United  States  were  initiated 
by  the  Water  Resources  Committee  of  the  National  Resources  Committee  early 
in  1936,  and  were  carried  out  in  collaboration  with  the  Planning  Boards  of 
the  cooperating  States,  Water  Consultants  were  appointed  by  the  National 
Resources  Committee  for  each  major  Drainage  Basin.  The  Pennsylvania  State 
Planning  Board  cooperated  with  the  Consultants  in  the  collection  and  com- 
pilation of  data  for  these  studies.  The  objectives  of  the  studies  were: 

(1)  To  determine  the  principal  water  problems  in  the  various 
drainage  areas  of  the  country, 

(2)  To  outline  an  integrated  pattern  of  water  development  and 
control  designed  to  solve  those  problems, 

(3)  To  present  specific  construction  projects  and  investigation 
projects  as  elements  of  the  integrated  pattern  or  plan,  with 
priorities  of  importance  and  time. 

This  report  presents  data  and  information  furnished  to  the  Water 
Consultants  for  the  preparation  of  the  National  Resources  Committee  Report, 
"Drainage  Basin  Problems  and  Programs",  December,  1936,  Inasmuch  as  the 
report  of  the  National  Resources  Committee  is  a summary  report,  most  of  the 
available  detailed  supporting  information  was  not  published.  It  is  the 
purpose  of  this  report  to  make  available  to  the  water  and  health  engineers, 
and  to  the  interested  State  Departments  and  Federal  Bureaus,  as  reference 
material,  the  detailed  information  and  data  collected  by  the  Pennsylvania 
State  Planning  Board, 

Due  to  the  limitations  of  time  and  personnel,  it  was  not  possible 
to  make  detailed  studies  of  projects  submitted,  especially  with  regard  to 
cost  estimates.  Some  meritorious  projects  have  undoubtedly  been  omitted 


due  to  lack  of  inforaation,  and  some  others  which  are  included  may  he  under 
construction  at  the  present  time.  In  many  cases  the  proposed  projects  foe 
new  public  water  supplies  included  no  plans  or  cost  estimates.  These  pro- 
jects are  shown  on  the  Project  Map  as  proposed  untreated  water  supplies 
pending  the  receipt  of  information  concerning  the  type  of  treatment  nec7 
essary. 

This  report  is  not  to  be  regarded  as  complete  or  final,  but  ra-ther 
as  a preliminary  report,  subject  to  corrections  and  refinements,  from  which 
it  is  hoped  that  a satisfactory  plan  for  water  use  development  in  Pennsyl- 
vania may  be  evolved.  Communications  regarding  corrections  and  additions 
will  be  welcomed  by  the  Pennsylvania  State  Planning  Board. 

• Grateful  acknowledgment  is  made  to  the  members  of  the  ’-/ater 
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I GENERAL  DESCRIPTION  OF  THE  SUSQUEHANNA  BASIN  Xj 


(a)  Maximum  Length; Approximately  157  miles  in  Pennsylvania. 

(b)  Maximum  Breadth; ^Approximately  l6l  miles  in  Pennsylvania. 

(c)  Area; Total  27,400  square  miles. 

Area  of  sub-basins  in  Pennsylvania; 

North  Branch 
West  Branch 
Juniata  River 
Lower  Susquehanna  River 
Total  in  Pennsylvania 

( d ) Physiography ; 

1.  Topography; The  Basin  lies  in  the  three  main  geographic 

divisions  of  Pennsylvania;  the  northern  portion  in  the  well  dissected 
Allegheny  Plateau;  the  central  portion  in  the  rugged  Allegheny  Mountains; 
and  the  lower  portion  in  the  rolling  Piedmont  Plateau,  Between  North- 
umberland and  Harrisburg  the  stream  cuts  through  a series  of  parallel 
mountain  ridges,  forming  picturesque  water  gaps. 

2.  Geology; The  geological  formations  of  the  Basin  are  ex- 

tremely varied.  The  upper  portion  contains  principally  shale  and  sand- 
stone outcrops.  The  eastern  portion  of  the  middle  or  mountainous  region 

'\J  Source; Paragraphs  (a)  and  (b)  scaled  from  Stream  Map  of  Pennsylvania- 

6 miles  = 1 inch.  Paragraphs  (c)  and  (d)  Water  Resources  Inventory 
Report,  Part  III  - Gaiateer  of  Streams  - Pennsylvania  - Water  Supply 
Commission,  Harrisburg,  Pennsylvania,  1916.  Paragraph  (f)  Prelim.inary 
Report  of  Pennsylvania  State  Planning  Board,  Harrisburg,  Pennsylvania, 
December  1934,  Page  69* 

Wiere  mentioned  hereafter  except  as  noted  the  term  Susquehanna  Basin 
will  refer  to  that  portion  in  Pennsylvania. 


5,007  square  miles. 
6,913  square  miles. 
3,426  square  miles. 
5,571  square  miles. 
20,917  Square  Miles. 
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is  rich  in  shale  and  sandstone,  containing  the  noted  anthracite  deposit 
of  the  Wyoming  Valley  in  the  vicinity  of  Wilkes-Barre  and  Scranton,  and 
other  anthracite  coal  deposits  in  southern  Luzerne,  Carbon,  Schuylkill  and 
Northumberland  Counties.  The  western  mountainous  region  abounds  in  ex- 
tensive limestone  deposits  in  the  valleys,  containing  some  iron  ore  and 
many  strong  flowing  springs.  The  lower  or  Piedmont  Plateau  region  has  ex- 
tensive limestone  valleys  on  Conodoguinet , Yellow  Breeches,  Swatara,  Co- 
dorus.  Big  Chickies,  Conestoga  and  Pequea  creeks.  The  formations  of  the 
higher  areas  are  principally  slate,  sandstone  and  trap  rock, 

3.  Channel?  -—From  Northumberland  to  a point  about  12  miles 
below  Columbia  the  river  is  wide  and  shallow,  averaging  about  a mile  in 
width,  and  contains  many  rocky  islands-,  some  of  vfhich  are  cultivated. 

About  23  miles  above  the  Pennsylvania -Mary land  boundary  the  stream  enters 
a gorge,  where  it  becomes  narrow  and  rapid,  and  on  either  shore  is  for 
the  most  part  flanked  by  rocky  bluffs  surmounted  by  a table-land  100  to 
500  feet  above  the  water. 

4.  Profile; Rate  of  fall  per  mile:from  Northumberland  to  Safe 

Harbor,  95  miles,  2.8  feet|  thence  to  McCall  Ferry  Dam  (crest)  7,5  miles, 

0,4  feet  5 thence  from  base  of  dam,  elevation  115,  to  State  boundary,  9,5 

miles,  4,6  feet.  The  following  table  gives  elevations  at  various  points 

with  distances  above  the  Pennsylvania-Maryland  bounda.ry; 

Location  Distance  Above  Elevation  Above 

Pa , -Md . Boundary Sea  Level 


Miles 

Feet 

Pennsylvania-Maryland  Boundary 

0.0 

71 

McCall  Ferry  Dam  (50  Feet  High) 

9.5 

*165 

Safe  Harbor 

17,0 

168 

Turkey  Hill 

22.0 

200 

Columbia 

28.0' 

226 

York  Haven 

41.5 

259 

Harrisburg 

56 , 5 

296 

Clarks  Ferry  Dam 

72.0 

339 

Liverpool 

87.0 

378 

Dalmatia 

94.5 

392 

Selinsgrove 

105.5 

414 

Sunbury 

111.0 

428 

Northumberland 

112.0 

430 

* Crest. 


2 


(e)  Cover; See  Reconnaissance  Land  Use  Map  (Fig.  II  & III).  Table  I shows 


the  proportion  of  various  types  of  cover  in  the  Basin. 

( f ) Cl  imat  e ; 

North  Branch  Sub-Basin.  The  average  annual  rainfall  is  approxi- 
mately 39  inches  and  the  average  annual  snowfall  about  50  inches.  Mean 
annual  temperatures  vary  from  46°  to  48°  with  maximurns  of  90°  or  higher 
recorded  frequently  during  the  summer  m.onths.  Minirauns  of  25*^  below  zero 
are  occassionally  recorded  during  the  winter.  The  prevailing  winds  are 
west  and  north  west. 

West  Branch  Sub -Basin.  The  average  annual  rainfall  is  approximately 
39  inches  and  the  average  annual  snowfall  about  50  inches.  The  mean  annual 
temperature  varies  from  46°  to  48°,  summer  maximurns  of  90°  or  higher  and 
winter  minimuras  of  25°  below  zero  are  frequent.  The  prevailing  winds  are 
west  and  north  west. 

Juniata  Sub-Basin.  The  mean  annual  precipitation  is  approximately 
42  inches  and  the  mean  annual  temperature  about  50°.  Maximum  temperatures 
of  90°  or  higher  are  recorded  on  an  average  of  10  days  during  the  summer, 
while  the  average  number  of  days  with  freezing  temperatures  is  over  100  with 
minimum  temperatures  of  20°  to  25°  below  zero  not  uncommon.  Prevailing 
winds  are  from  the  west  and  south  west. 

Lower  Susquehanna  Sub-Basin.  The  average  annual  precipitation 
for  this  region  is  approximately  42  inches,  and  snov/fall  averages  35  “to  40 
inches  yearly.  The  average  summer  mean  temperature  is  about  72°  arid  the 
winter  mean  about  30°.  Maximum  temperatures  of  100°  or  higher  are  recorded 
frequently  during  the  summer.  The  prevailing  winds  are  from  the  west  and 
south  west. 
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Note;  Prepared  from  "County  Area"  data  in  the  files  of  the  Department  of  Forests  and  Waters^  assuming  parts 
of  counties  in  watersheds  have  same  proportions  of  each  land  class  as  the  entire  county. 
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RECONNAISSANCE  LAND  UTILIZATION 
MAP  OP  UPPER  SUSQUEHANNA  RIVER 
AND  GENESEE  RIVER  DRAINAGE 
BASINS  IN  PENNSYLVANIA 


RECONNAISSANCE  LAND  UTILIZATION 
MAP  OF  LOWER  SUSQUEHANNA  RIVER  , 
JUNIATA  RIVER  . POTOMAC  RIVER  ^ 
UPPER  CHESAPEAKE  BAY  DRAINAGE 
BASINS  IN  PENNSYLVANIA 


II  HUi.ikN  occupancy 


In  I93O}  "the  Susquehanna  Basin  within  Pennsylvania  had  a 
population  of  2,473,955  persons  This  comprised  23.2  per  cent  of  the 

population  of  Pennsylvania  and  2.0  percent  of  the  population  of  the  United 
States . 

The  average  density  of  population  v;as  II8  per  square  mile  in 
1930.  Figure  IV  shows  the  distribution  of  population  in  the  various 
drainage  basins  of  the  State. 

(a)  Cities  and  Towns;  Information  regarding  the  number,  classification 

by  population,  size  and  rate  of  development,  and  general  characteristics 
of  cities  and  towns  of  the  Basin  is  given  in  tables  II  and  III. 

North  Branch  Sub-basin.  In  1930,  this  sub-basin  had  a population 
of  897)109  persons,  or  36.2  per  cent  of  the  entire  Susquehanna  Basin  in 
Pennsylvania.  The  average  density  of  population  was  179  persons  per  square 
mile.  Tables  II  and  III  show  the  number,  classification  by  population, 
size  and  rate  of  growth  of  cities,  boros  and  tovmships  in  this  area. 

The  population  of  cities  and  boros  in  the  sub-basin  increased 
approximately  65  per  cent  during  the  period  I9OO  to  1930  though  there  lias 
been  a slight  decrease  in  population  during  the  period  1930  to  1934- » The 
population  of  townships  decreased  6.9  percent  from  I9OO  to  1930  s-nd  in- 
creased 4.5  per  cent  from  1930  to  1934-.  During  the  period  I9OO  to  1930 
there  has  been  a general  population  flow  into  cities  and  boros  vdiile 
from  1930  to  1934-  this  trend  has  been  slightly  reversed.  It  is  believed 
that  this  latter  trend  is  a temporary  one  due  to  the  depression  and  that 
people  will  continue  to  live  in  communities  v/here  greater  benefits  and  a 

y Baser  on  U.  S.  Census  1930.  'JVhere  Civil  Subdivisions  are  split  by 

Drainage  Basin  Boundary,  portion  in  each  Basin  is  estimated  as  pro- 
portional to  area.  Towns  on  the  line  are  placed  in  one  Basin  or  the 
other . 
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more  abundant  life  can  be  obtained. 


West  Branch  Sub-Basin.  In  1930  this  sub-basin  had  a population 
of  331,214  persons.  This  was  about  14.6  per  cent  of  the  population  of  the 
entire  Susquehanna  Basin  in  Pennsylvania.  The  average  density  of  popula- 
tion was  52  persons  per  square  mile.  Tables  II-A  and  III-xi  show  the 
number,  classification  by  population,  size  and  rate  of  growth  of  cities, 
boros  and  townships  in  this  sub-basin. 

The  population  of  cities  and  boros  increased  41  per  cent  during 
the  period  1900  to  1930,  and  this  trend  has  continued  to  1934.  The 
population  of  townships  decreased  during  the  period  I9OC  to  1930  but  has 
shown  a slight  increase  from  1930  to  1934.  Although  the  cities  and  boros 
in  this  sub-basin  have  had  a continual  increase  in  population,  the  area 
is  largely  rural  since  the  township  population  comprises  about  one-half 
the  total  population.  The  reversal  of  trend  for  the  township  population 
during  the  last  five  years  is  indicative  of  a back  to  the  land  movement 
which  is  believed  to  have  been  caused  by  the  depression. 

Juniata  Sub-Basin.  In  1930  this  sub-basin  had  a population  of 
278,062  persons.  This  was  about  11.2  per  cent  of  the  population  of  the 
Susquehanna  Basin  in  Pennsylvania.  The  average  density  of  population  in 
that  year  was  8l  per  square  mile.  Tables  II-B  and  III-B  show  the  number, 
classification  and  rate  of  aevelopment  of  cities  and  boros  in  this  area. 

The  population  of  cities  and  boros  in  this  sub-basin  has  in- 
creased rapidly  from  I9OO  to  1934.  This  increase  has  been  due  largely  to 
the  growth  of  Altoona,  Lewistown  and  Mt , Union.  The  township  or  rural 
population  has  remained  nearly  constant  from  I9OO  to  1930,  but  from  1930 
to  1934  has  increased  nearly  I5  per  cent. 

Lower  Susquehanna  Sub-Basin.  In  1930  this  sub-basin  had  a 
population  of  937j570  persons  which  was  37*9  percent  of  the  population  of 
the  Susquehanna  Basin  in  Pennsylvania.  The  average  density  of  population 
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was  168  per  square  mile  in  1930»  Tables  II-C  and  III-C  show  thr.  n’mnber, 
classification  by  population,  and  rate  of  development  of  cities,  boros 
and  townships  in  this  area. 

There  has  been  a continued  increase  in  grovirth  of  population  of 
cities  and  boros  during  the  period  I9OO  to  1934,  while  the  population  of 
tovmships  has  increased  slightly  over  the  same  period  of  years. 
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* 1934-  Estimate  by  Rand  McNally  and  Company.  (1900  Per  Cent  of  population  in  Pennsylvania  10.4  in  U.S. 

**  Estimate  by  Pennsylvania  State  Planning  Board.  (1930  Per  Cent  of  Population  in  Pennsylvania  6.8  in  U.S. 
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1934  Estimate  by  Rand  McNally  and  Company.  (I9OO  Per  Cent  population  of  Pennsylvania  5*2 

Estimate  by  Pennsylvania  State  Planning  Board.  (1930  Per  Cent  Population  of  Pennsylvania  3.8 
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TABLE  III 


CLASSIFICATION  OF  CITIES  AND  BOROUGHS  IN  NORTH  BRANCH  SUSQUEHANNA  SUB->BASIM 


Cities 

and 

Boroughs 

County 

Populat ion-1930 
U.  S.  Census 

Percent  Increase 

1900  — 1930 

Predominant* 

type 

of  Industry 

100,000  & over 

(1) 

143. A32 

40«6 

Scranton 

Lackawanna 

143.432 

40.6 

T,  M riii 

50,000  to  100,000  (1) 

86, 626 

53.4 

WilKOS-Barre 

Luzerne 

86, 626 

53.4 

M & (m) 

25,000  to  50,000 

“fiT 

2C043 

115.0 

Nanticoke 

Luzerne 

26,043 

115.0 

10,000  to  259 000  (10) 

157.964 

“F2.O 

Berwick 

Columbia 

12,660 

223.3 

M 

Carbondale 

Lackawanna 

20,061 

30.4 

(M) 

Dickson  City 

•1 

12,395 

150.5 

M & (M) 

Dunmore 

tl 

22,627 

79.8 

T,  M & (M) 

Old  Forge 

It 

12,661 

124.9 

M & (M) 

Olyphant 

II 

10,743 

73.8 

M & (m) 

Taylor 

n 

10,428 

144.8 

M & (M) 

Kingston 

Luzerne 

21,600 

45.3 

T,  M & (M) 

Pittston 

H 

18,246 

256.6 

T,  M & (m) 

Plymouth 

It 

16,543 

42.7 

T,  M & (M) 

5,000  to  10,000 

(20) 

151.217 

105.7 

Sayre 

Bradford 

7.902 

50.7 

T,  A & (M) 

Bloomsburg 

Columbia 

9.093 

47.4 

M 

Archbald 

Lackawanna 

9,587 

77.7 

M & (M) 

Blakely 

•1 

8,260 

111.0 

M & (M) 

Thro  op 

II 

8,027 

264.2 

M & (M) 

Winton 

II 

8,508 

148.4 

M & (M  ) 

Ashley 

Luzerne 

7,093 

75.3 

T & (M) 

Dupont 

II 

5,161 

non-existing 

M & (M) 

Duryea 

II 

8,503 

53.5 

M & (M) 

Edwardsville 

II 

8,847 

21.3 

M & (M) 

Exeter 

II 

5,724 

193.8 

(m) 

Forty  Fort 

n 

6,224 

299.7 

(M) 

Larksville 

» 

9,322 

non -existing 

M & (M) 

Luzerne 

n 

6,950 

82.1 

A,  M & (M) 

Swoyersville 

n 

9,133 

303.4 

M & (M) 

West  Hazleton 

n 

7,310 

190.5 

M & (m) 

West  Pittston 

« 

7,940 

35.8 

M & (M) 

Danville 

Montour 

7,185 

-10,7 

M & (M) 

McAdoo 

Schuylkill 

5.239 

146.9 

T & (M) 

Forest  City 

Susquehanna 

5.209 

21.7 

T & (m) 
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TABLE  III  (Cont*d) 


CLASSIFICATION  OF  CITIES  aND  BOROUGHS  IN  NORTH  BRiiNai  SUSQUEHANILi  SUB-BASIN 


Cities 

and 

Boroughs 

County 

Population-1930 
U.  S.  Census 

Percent  Increase 

1900  — 1930 

Predominant* 

type 

of  industry 

2,500  to  5,000 

Till 

41,261 

53.1 

Athens 

Bradford 

4,372 

16.6 

A & M 

Towanda 

tl 

4,104 

-12.0 

A.  & M. 

Clarks  Summit 

Lackawanna 

2,604 

non-existing 

M 

Jermyn 

II 

3,519 

37.1 

T & M 

Mayfield 

tl 

3,774 

64.1 

T & (M) 

Moosic 

II 

4,557 

271.4 

M 

Avoca 

Luzerne 

4,943 

41.8 

T,  M & (M) 

Sugar  Notch 

II 

2,768 

46.7 

M & (M) 

West  Wyoming 

It 

2,769 

108.0 

M & (M) 

Wyoming 

II 

4,648 

143.5 

(M) 

Susquehanna  Depot  Susquehanna 

3,203 

-16.0 

T & A 

Under  2,500 

(55) 

53,123 

15. B 

Total  Cities  & 

Boros  in  N.  Branch 

Susquehanna  Sub-Basin  (99) 

659,666 

65.3 

* T - Transportation  M - Manufacturing 


A - Agriculture 


(M)  - Mining 
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TABLE  III-A 


CLASSIFICATION  OF  CITIES  AND  BOROUGHS  IN  WEST  BRANCH  SUSQUEHANNA  SUB-BASIN 


cities 

and 

Boroughs 

County 

Populatioh-1930 
U.  S.  Census 

Percent  Increase 

1900  — 1930 

Predominant* 

type 

of  Industry 

100,000  and  over  (none) 

50,000  to  100,000 

(1) 

45,729 

59.0 

Williamsport 

Lycoming 

45,729 

59.0 

T & M 

25 j 000  to  50,000(none) 

10,000  to  25»000{none) 

5,000  to  10,000 

(0 .. 

46,713 

6oTi 

Clearfield 

Clearfield 

9,221 

81.5 

A & M 

Lock  Haven 

Clinton 

9,668 

34.1 

T & M 

St.  Mary’s 

Elk 

7,433 

73.1 

T & M 

Jersey  Shore 

Lycoming 

5,781 

88.3 

M 

South  Williamsport  '* 

6,058 

82.0 

M 

Milton 

Northumberland 

8,552 

38.5 

M 

2,500  to  5*000  (14) 

49,727 

55.0 

Barnesboro 

Cambria 

3,50^ 

13^76 

(M) 

Gal lit z in 

Cambria 

3,458 

25.3 

(M) 

Patton 

Cambria 

2,988 

12.7 

(M) 

Spangler 

Cambria 

2,761 

70.8 

(U) 

Emporium 

Cameron 

2,929 

18.9 

M 

Bellefonte 

Centre 

4,804 

14.0 

T & M 

Phillipsburg 

n 

3,600 

10.2 

M 

State  College 

4,450 

422.9  Education  Center 

Curwensville 

Clearfield 

3,140 

62.1 

A 

Re novo 

Clinton 

3,947 

-3.3 

M 

Montoursville 

Lycoming 

2,710 

62.8 

M 

No  rt humb  erland 

Northumberland 

4,483 

63.1 

M 

Wellsboro 

Tioga 

3,643 

23.3 

M 

Lewisburg 

Union 

3,308 

-4.3 

M 

Under  2,500  (57) 

! 46,514 

7.0 

Total  Cities  and 

Boros  in  W»  Branch 

i 

Susquehanna  Sub -Basin  (78) 

188,683 

41.4 

* T - Transportation  M ~ Manufacturing  A - Agriculture  (M)  -■  Mining# 
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TABLE  III-B 


CLASSIFICATION  OF  CITIES  AND  BOROUGHS  IN  JUNIATA  SUB-BASIN 


Cities 

and 

Boroughs 

County 

Population-1930 
U.  S*-  Census 

Percent  Increase 

1900  — 1930 

P>re  dominant* 
type 

of  Industry 

100,000  and  over  ( 

none ) 

50,000  to  100,000  (l) 

82, 054 

TIoT^ 

Altoona 

Blair 

82,054 

110,5 

T,  M & (m) 

25,000  to  50,000( 

none ) 

10,000  to  25,000 

(1) 

13.357 

200.2 

Lewistown 

Mifflin 

13,357 

200.2 

M 

5,000  to  10,000 

(3) 

22,569 

51.5 

Hollidaysburg 

Blair 

57^55 

56.8 

T & M 

Tyrone 

Blair 

9,042 

54,6 

T & M 

Huntingdon 

Huntingdon 

7.558 

24.9 

T & M 

2,500  to  5,000 

UJT 

16,218 

162.9 

Bedford 

Bedford 

2,953 

36.3 

M 

Bellwood 

Blair 

2,560 

65.7 

A 

Roaring  Spring 

2,724 

102.7 

M 

Mount  Union 

Huntingdon 

4,892 

350.5 

M 

Burnham 

Mifflin 

3,089 

Inc.  in  Derry 
Twp 

M 

Under  2,500 

(4or 

21,413 

13.4 

Total  Cities  and 

Boros  in 

Juniata  Sub-Basin  (50) 

155.611 

86.7 

♦ T - Transportation  M - Manufacturing  A - Agriculture  (M)  Mining 
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TABLE ■ III-C 


classification  of  cities  AUD  SCg^OUGHS  IN  MAIN  SUSQUEHANNA  SUB-BASIN 


Cities 

and 

Boroughs 

population-1950 

County  U.  S.  Census 

Percent  Increase 

1900  — 1930 

'Predominant* 

type 

of  Industry 

100,000  and  over  ( 

none ) 

50,000  to  100,000 

' C3) 

195,542 

56.0 

Harrisburg 

Dauphin 

Bo, 339 

^oTi 

T & M 

Lancaster 

Lancaster 

59,949 

52.3 

A & M 

York 

York 

55,254 

63.9 

T & M 

25,000  to  50,000 

(1) 

”2T.5^ 

45.0 

Lebanon 

Lebanon 

25,561 

45.0 

T & M 

10,000  to  25,000 

ID 

139,474 

21.9 

Carlisle 

Cumberland 

“T2759^ 

30.9 

M 

St eelton 

Dauphin 

13,291 

10.0 

M 

Columbia 

Lancaster 

11,349 

-7.9 

T & M 

Sunbury 

No  rt hurab  er land 

15,626 

59.3 

M 

Mt . Carmel 

17,967 

36.3 

M & (M) 

Shamokin 

« 

20,274 

11.4 

M & (M) 

Mahanoy  City 

Schuylkill 

14,784 

5.5 

M & (M) 

Shenandoah 

n 

21,782 

7.2 

M & (M) 

Hanover 

York 

11,805 

122.7 

M 

5,000  to  10,000 

IT5 

42,714 

rrF79 

Mochanicsburg 

Cumberland 

57^47 

47.0 

M 

New  Cumberland 

It 

4,283 

24.2 

M 

Middletown 

Dauphin 

6, 085 

8.5 

T & M 

Kulpmont 

Northumberland 

6,120 

non-existing 

(a) 

Ashland 

Schuylkill 

7,164 

11.3 

M & (M) 

Frackville 

n 

8,034 

209.7 

M & (m) 

West  York 

York 

5,381 

non-existing 

M 

-16' 


TABLE  III-C  (Cont»d) 


CIASSIFICATI ON  OF  CITIES  aMD  BOROUGHS  IN  LOV/ER  3U3QUEHANMA  SUB-BASIN 


Cities 

and 

Boroughs 

County 

Population -1930 
U.  S.  Census 

Percent  Increase 

1900  — 1930 

Predominant* 

type 

of  Industry 

2,500  to  5,000 

(19) 

70,560 

95.3 

Camp  Hill 

Cumberland 

3,111 

764.2 

Residential 

Lemo yne 

It 

4,171 

non-existing 

Residential 

Shippensburg 

It 

4,345 

21.3 

M 

Hummels town 

Dauphin 

3,036 

75.6 

M 

Lykens 

ft 

3,033 

9.8 

(M) 

Millersburg 

II 

2,909 

73.7 

M 

Penbrook 

11 

3,567 

312.8 

M 

Williamstown 

It 

2,958 

.8 

M & (M) 

Elizabethtown 

Lancaster 

3,940 

167.5 

A & M 

Ephrata 

It 

4,988 

103.5 

A & M 

Litit  z 

II 

4,368 

166.8 

A & M 

Manheim 

It 

3,520 

74.3 

A & M 

Mount  Joy 

It 

2,716 

34.6 

A & M 

Palmyra 

Lebanon 

4,377 

non-exist ing 

A & M 

Gilberton 

Schuylkill 

4,227 

-3.3 

(11) 

Girardville 

11 

4,891 

33.4 

(M) 

Selinsgrove 

Snyder 

2,797 

110.9 

A & M 

Dallastovm 

York 

2,849 

141.2 

A & M 

Red  Lion 

It 

4,757 

255.8 

A & M 

Under  2,500 

l95) 

83,054 

40.4 

Total  Cities  & 
Susquehanna  Sub 

Boros  in  Main 
-Basin  (134-) 

566,905 

53.8 



* T “ Transportation  M - Manufacturing  A - Agriculture  (M)  - Mining 
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! 

(b)  Rural  Development ; 

1 . Agricultural ; 4 / 

North  Branch  Sub-Basin:  - The  northern  part  of  this  sub-basin  lies 
in  the  Northeastern  Dairy  Region  of  Pennsylvania,  The  farm  lands  are  largely 
classed  as  belov;  average  or  submarginal  and  conta.in  small  areas  of  forest 
land  in  the  northern  part  and  some  larger  ones  in  the  central  and  southern 
part.  The  southwestern  part  lies  in  the  North  Branch  Diversified  Faming 
Region,  and  contains  the  best  agricultural  lands  of  the  sub-basin,  which 
are  classified  as  average  or  above  average.  Limited  areas  of  these  average 
farm  lands  exist  in  the  southeastern  portion  which  includes  the  upper  an- 
thracite coal  mining  region.  Table  IV  shows  trends  in  agricultural  develop- 
ment during  the  past  thirty-five  years  for  counties  mainly  within  the  sub- 
basin, The  trend  has  been  dovmward  from  1900  to  1930  but  shows  a slight 
reversal  in  the  last  five  years.  It  is  believed,  however,  that  this  re- 
versal of  trend  is  a temporary  interruption  accountable  to  the  depression. 

This  recent  trend  is  probably  due  to  the  fact  that  land  formerly  abandoned 
as  incapable  of  producing  an  adequate  return  is  now  being  occupied  by  per- 
sons forced  to  leave  the  urban  centers  by  depressed  industrial  conditions^’ 
There  are  large  areas  of  subraarginal  farm  land  in  the  northern  part  of 
the  sub-basin  v;hich  are  largely  used  as  pasture.  Due  to  the  depletion  of 
forests  'in  this  area,  it  would  seem  desirable  to  utilize  land  withdrawn  from 
agricultural  use  for  forest  purposes.  This  change  in  use  would  ultimately 
benefit  the  forest  industries, 

Y/est  Branch  Sub-Basin;  - The  northwestern  portion  of  the  sub-basin 
lies  in  the  Allegheny  mountains  and  for  the  most  part  is  covered  with 
forests.  This  section  comprises  some  of  the  least  developed  lands  in  the 

State,  The  cleared  land  is  practically  all  submarginal  and  sparsely  popu- 

4 / Preliminary  Report  Pennsylvania  State  Planning  Board,  Harrisburg, 

Pennsylvajiia  December  1934,  Page  106, 
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lated.  The  extreme  northern  portion  lies  in  the  Potter  County  Potato 
and  Dairy  and  Northeastern  Dairy  Areas  and  contains  few  areas  of  average 
farm  land.  The  southwestern,  southcentral  and  southeastern  parts  lie  in 
the  Allegheny  Plateau  General  Farming,  the  AppalachiaJi  Valley  Dairy  and 
West  Branch  Diversified  Farming  areas  respectively.  These  sections  con- 
tain the  best  agricultural  lands  in  the  sub-basin  although  the  areas  of 
above  average  farm  land  are  small.  The  ridges  and  high  areas  in  this 
section  are  forested.  Table  V shows  agricultural  statistics  for  counties 
mainly  v;ithin  the  sub-basin. 

The  trend  in  agricultural  development  indicates  a decrease  in  the 
number  of  farms  and  area  of  farm  land.  This  is  in  line  with  improved 
agricultural  production  methods  and  the  consequent  decrease  in  needed 
acreage  and  manpov;er. 

Juniata  Sub-Basin;  - The  northwestern  part  of  the  sub-basin  lies  in 
the  Bedford-Bellefonte  Appalachian  Valleys  Dairy  Region  and  the  central 
part  in  the  Appalachian  Diversified  Farming  Region.  The  entire  sub-basin 
area  lies  in  the  Appalachian  Ridge  and  Valley  section  of  Pennsylvania. 
This  area  is  composed  of  narrow  wooded  ridges  and  cleared  valleys.  Some 
of  the  valleys  contain  good  farm  lajid  but  the  major  portion  is  classified 
as  below  average  -uid  submarginal.  Table  VI  shows  agricultural  trends 
for  counties  mainly  within  the  sub-basin. 

There  has  been  a decrease  in  the  number  of  farms  from  I9OO  to  1930 
but  an  increase  since  1930.  This  increase  v/as  greater  in  the  number  of 
farms  than  in  the  acreage  in  farm  land,  indicative  of  a reduction  in  size 
of  the  average  farm.  The  large  areas  of  sub-marginal  farm  land  in  the 
southern  portion  of  the  sub-basin  could  probably  be  well  utilized  for  re- 
forestation purposes. 
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The  upper  portion  of  this  sub-basin 


Lower  Susquehanna  Sub-Basin ; 
is  located  in  the  Diversified  Farming  Region.  In  the  lower  portion  the 
raising  of  poultry,  dairy  products,  fruit  and  canning  crops  is  important. 

In  Lancaster  County,  tobacco  ra.ising  predominates.  This  sub-basin 
contains  the  best  agricultural  lands  in  the  entire  State  and  has  few 
areas  of  below  average  farm  land.  In  the  upper  and  western  portions  are 
found  wooded  ridges  and  fertile  valleys  while  the  lower  portion,  located 
in  the  Piedmont  Plateau  Region,  contains  scattered  areas  of  forest  land. 
Table  VII  contains  agricultural  statistics  for  counties  mainly  v/ithin  the 
sub-basin . 

The  trend  in  agricultural  development  of  the  basin  is  similar  to  that 
of  the  Juniata  Sub-Basin.  Due  to  the  proximity  of  large  market  areas  at 
Philadelphia  and  Baltimore  and  to  the  physical  features  of  the  land,  the 
future  of  agriculture  in  the  basin  appears  to  be  promising. 

2.  Industrial  (decentralized). 

North  Branch  Sub-Basin;  - The  major  decentralized  industries  in- 
clude the  production  of  anthracite  and  bituminous  coal,  stone,  leather, 
textiles  and  food  products. 

V/est  Branch  Sub-Basin;  - The  major  industries  of  this  sub-basin 
include  the  production  of  bituminous  and  semi -anthracite  coal,  clay  pro- 
ducts, lime,  leather  and  food  products.  The  Pennsylvania  Railroad  has  ex- 
tensive car  repair  shops  at  Renovo. 

Juniata  Sub-Basin;  - The  production  of  bituminous  coal,  clay, 
glass  sand,  lime,  stone,  food  products,  leather  and  textiles  are  the  major 
industries  of  this  sub-basin « Large  car  repair  shops  are  located  at 
Altoona. 

Lower  Susquehanna  Sub-Basins  - The  major  industries  of  the  sub- 
basin include  the  production  of  anthracite  coal,  tobacco,  food  products, 
textiles,  paper  and  steel. 
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3 . Mining  (including  petroleum). 


North  Branch  Sub»Basin;  - The  anthracite  coal  mining  industry  is 
concentrated  in  Columbia,  Lackawanna,  Luzerne,  and  Susquehanna  counties. 

In  1933  there  were  150  operating  mines  in  this  area  which  produced  63  per- 
cent of  the  total  anthracite  coal  mined  in  the  State. 

Tioga  and  Bradford  counties  contain  limited  beds  of  bituminous  coal 
which  is  especially  adapted  for  use  in  forges.  In  1933  there  were  12 
operating  mines  in  the  sub-basin  which  produced  a total  of  188,077  tons 
or  0.2  percent  of  the  coal  sold  in  the  State. 

Natural  gas  was  first  discovered  in  Tioga  County  in  1930.  In  1932 
the  area  produced  500,000,000  cubic  feet  daily.  The  gas  is  piped  to 
Williamsport,  Pa.,  and  Syracuse,  N.  Y. 

West  Branch  Sub-Basin:  - The  southwestern  portion  contains  ex- 
tensive deposits  of  low  volatile  bituminous  coal  which  is  ideal  for  bun- 
ker fuel,  Cambria  and  Clearfield  counties  contain  the  largest  deposits. 
Table  VIH lists  mining  statistics  for  counties  lying  mainly  within  the 
Susquehanna  Drainage  Basin, 

The  western  border  of  the  sub-basin  is  adjacent  to  the  natural  gas 
field,  and  although  there  are  some  gas  wells  located  in  the  sub-basin,  the 
production  of  natural  gas  is  relatively  unimportant. 

Juniata  Sub-Basin;  - In  this  sub-basin,  the  bituminous  coal 
mining  industry  is  located  mainly  in  Bedford,  Blair  and  Huntingdon  counties. 
The  coal  mined  is  of  the  low-volatile  type.  In  1933  these  counties  con- 
tained 37  active  mining  operations  which  produced  slightly  more  than 
950,000  tons  or  1.2  percent  of  the  coal  sold  in  Pennsylvania. 

Lower  Susquehanna  Sub-Basin:  - The  northern  portion  of  the  sub- 
basin is  located  in  the  Anthracite  Region,  In  1933  there  v/ere  101  active 
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mines  which  produced  15,251,854  tons  of  coal  or  nearly  33  percent  of  the 
anthracite  production  of  the  entire  State. 

4.  Lumbering:  - 

The  lumbering  industry  reached  its  peak  in  Pennsylvania  in  1900 
and  has  been  declining  since  that  year,  until,  at  the  present  time  it  is 
relatively  unimportant.  Most  of  the  existing  forest  growth  is  second 
growth  timber,  some  of  which  may  be  of  value  in  the  future, 

(c)  Analysis  of  Past  Trepds,  Present  Conditions  and  Probable  Future  Ten- 

dencies Under  Sections  (a)  and  (b). 

1.  Cities  and  Towns:  - The  population  of  the  cities  and  boros  has 
increased  rapidly  in  all  the  sub-basins  from  1900  to  1930,  the  percentage 
of  increase  has  been  largest  in  the  Juniata  Sub -Basin  (86.7^),  and  lowest 
in  the  V/est  Branch  Sub-Basin  (41.4^).  From  1930  to  1934,  the  cities  and 
boros  continued  to  increase  in  population  for  all  sub-basins  with  the  ex- 
ception of  the  North  Branch  v/here  there  was  a slight  decline. 

With  the  exception  of  the  Lower  Susquehanna  Sub-Basin,  the 
population  of  townships  decreased  during  the  period  from  1900  to  1930, 
During  the  period  1930  to  1934,  the  population  of  townships  increased  in 
all  the  sub-basins,  Tliis  reversal  of  trend  is  thought  to  be  a temporary 
condition,  caused  by  the  industrial  depression,  and  is  not  expected  to 
continue  in  the  future. 

2,  Agricultures  - Trends  in  the  agricultural  development  of  the  sub- 
basins indicate  a dropping  off  in  the  number  and  area  of  farms  from  1900 
to  1930.  From  1930  to  1935>  there  has  been  a reversal  in  trend,  with  the 
number  of  farms  and  amount  of  farm  land  increasing  in  all- sub-basina* 

In  1900  there  were  89,591  farms  v/ith  a total  of  8,128,729  acres 
in  the  Susquehanna  Basin  in  Pennsylvania!  in  1930  the  number  of  farms  de- 
creased to  73»859  and  the  acreage  to  6, 859, 587 • In  1935  "^^he  number  of  farms 

increased  to  77,628  with  a total  acreage  of  6,949,336. 
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TABI^  IV 


Number  of  Farms  and  the  Amount  of  Land  in  Farms  for  Counties 

Located  Mainly  in  the  North  Branch  Sub-Basin  in  Pennsylvania 


Year 

No. 

of 

Farms 

Land  in 

Farms 

(rt.cres) 

Per  Cent 
of 

Total 

Area 

Per  Cent 
of 

Farm  Land 
in  Penna 

1900 

25,845 

2,394,394 

72.2 

12.7 

1910 

23,940 

2,371,938 

69.5 

12.7 

1920 

21,327 

2,239,871 

65.7 

12.7 

1925 

21,097 

2,104,271 

61.7 

12.9 

1930 

18,578 

2,021,153 

59.2 

13.2 

1935 

19,761 

2,058,644 

60.3 

13.0 

Source; “--Census  of  Agriculture  — U.  S.  Department  of  Commerce. 


TABLE  V 

Number  of  Farms  and  the  Amount  of  Land  in  Farms  for  Counties 

Located  Mainly  in  the  West  Branch  Sub-Basin  in  Pennsylvania 


Year 

No, 

of 

Farms 

Land  in 

Farms 

(Acres) 

Per  Cent 
of 

Total 

Area 

Per  Gent 
of 

Farm  Land 
in  Penna 

1900 

17,098 

1,682,924 

39.0 

8-7, 

1910 

17,225 

1,622,255 

37.6 

8.7 

1920 

14,903 

1,514,387 

35.1 

8.16 

1925 

15,039 

1,405,971 

32,6 

8.6 

1930 

12,571 

1,342,543 

31.1 

8.8 

1935 

13,938 

1,363,717 

31.6 

8.6 

Source; Census  of  Agriculture  — U.  S.  Department  of  Commerce. 
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TABLE  VI 


Number  of  Farms  and  the  Amount  of  Land  in  Farms  for  Counties 


Located  Mainly  in  the  Juniata  Sub-Basin  in  Pennsylvania 


Year 

No, 

of 

• Farms 

Land  in 

Farms 

(Acres) 

Per  Cent 
of 

Total 

Area 

Per  Cent 
of 

Farm  Land 
in  Penna, 

1900 

10,570 

1,383,061 

66.1 

7.1 

1910 

10,748 

1,299,823 

62.1 

7.0 

1920 

9,879 

1,250,229 

59.8 

7.1 

1925 

9,993 

1,373,652 

56.1 

7.2 

1930 

8,989 

1,110,874 

53.1 

7.3 

1935 

9,735 

1,120,432 

53*6 

7.1 

Sources— ~Census  of  Agriculture  — U.  S.  Department  of  Commerce. 


TABLE  VII 

Number  of  Farms  and  the  Amount  of  Land  in  Farms  for  Counties 


Located  Mainly  in  the  Lov/er  Susquehanna  Sub-Basin  in  Pennsylvania 


Year 

No. 

of 

Farms 

Land  in 

Farms 
(Acres ) 

Per  Cent 
of 

Total 

Area 

Per  Cent 
of 

Farm  Land 
in  Penna. 

1900 

36,078 

2,668,350 

81.6 

13.8 

1910 

38,087 

2,629,227 

80.4 

14.1 

1920 

37,027 

2,585,942 

79.1 

14.6 

1925 

37,245 

2,429,297 

74.3 

14i9 

1930 

33,721 

2,385,017 

72.9 

15.6 

1935 

34,194 

2,406,543 

73.6 

15.2 

Source ; ——Census  of  Agriculture  U.  S.  Department  of  Commerce. 
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It  is  believed  that  much  of  the  land  which  has  been  returned 


to  farming  purposes  since  1930  will  be  retired  from  farming  when  in- 
dustrial conditions  improve. 

3.  Industry;  - Both  the  anthracite  and  bituminous  coal  industries 
have  been  declining  for  a number  of  years.  High  production  and  distribu- 
tion costs  together  with  competition  from  other  types  of  fuel  have  been 
responsible  for  a portion  of  this  decline.  However,  the  installation 
of  more  efficient  boilers  and  equipment  by  industries,  and  the  sub- 
stitution of  transportation  by  truck  for  that  of  rail  facilities  have 
decreased  the  market  for  coal. 

Industries  of  widely  diversified  products  have  been  established 
in  most  of  the  cities  and  boros  of  the  lower  section  of  the  Susquehanna 
Basin.  These  industries,  stragetically  located  close  to  markets  and  fuel, 
and  served  by  adequate  transportation  facilities,  will  probably  continue 
to  thrive  in  the  future. 

In  the  Anthracite  Coal  Region,  the  decline  of  mining  has  thrown 
large  numbers  of  people  out  of  employment,  so  that  it  is  probable  that 
new  industries  will  be  established  in  this  area  to  take  advantage  of  the 
available  supply  of  workers.  In  the  bituminous  coal  districts,  overpro- 
duction and  competition  within  the  mining  industry  has  created  a surplus 
of  available  workers.  It  is  not  believed  that  this  supply  of  available 
workers  will  attract  many  industries  to  this  area,  however,  for  it  is 
not  so  well  located  with  respect  to  markets  and  transportation  facilities 
as  the  eastern  portion  of  the  Basin. 

The  West  Branch  Sub-Basin  is  not  highly  developed  for  industrial 
purposes  with  the  exception  of  the  Williamsport  and  Lock  Haven  areas  ly- 
ing along  the  southern  portion  of  the  river.  Although  the  industrial 
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development  of  these  two  areas  is  expected  to  continue,  the  present  trends 
would  seem  to  indicate  that  little  industrial  development  is  to  be  expect- 
ed in  the  remainder  of  the  West  Branch  Sub-Basin. 

(d)  Transportation  Facilities t- 

1.  Waterwajrsi  - There  is  no  system  of  waterway  transportation 
serving  the  Susquehanna  Basin. 

2.  Highways;  - The  entire  Basin  is  served  by  a system  of  paved 
highways  which  connect  the  population  centers. 

Railroads;  - In  the  North  Branch  Sub-Basin,  the  Pennsylvan- 
ia, Lehigh  Valley,  Lackawanna  and  Reading  railroads  connect  the  principal 
centers  and,  in  general,  parallel  the  main  streams.  The  New  York  Central, 
Pennsylvania  and  Reading  railroads  traverse  the  West  Branch  Sub-Basin.  The 
Pennsylvania  Railroad  traverses  the  Juniata  Sub-Basin,  paralleling  the 
Juniata  River  from  its  mouth  to  Cresson  whence  it  crosses  the  divide.  In 
the  Lower  Susquehanna  Sub-Basin,  the  Pennsylvania  and  Reading  railroads 
connect  the  main  population  centers. 

Airports;  - The  United  States  Department  of  Commerce,  Air- 
way Bulletin  Number  2,  September  1,  1934  lists  26  airports  in  the  Susque- 
hanna Basin  in  Pennsylvania;  seven  of  these  are  located  in  the  North 
Branch  Sub-Basin,  six  in  the  West  Biranch  Sub-Basin,  four  in  the  Juniata 
Sub-Basin  and  nine  in  the  Lower  Susquehanna  Sub-Basin. 
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TABLE  VIII 


ANTHRACITE  MINING  — SUSQUEHANNA  BASIN 
(For  counties  Mainly  within  the  Basin) 


County 

No  ..of  No  . of 

Companies  Operations 

Percent 

No.  of  1933  “ Production  of  total 

Employees  Sold  - Tons  State  productioi 

North  Branch  Sub-Basin 

Columbia 

6 

7 

1,009  502,196 

Lackawanna 

75 

124 

21,438  10,442,883 

Luzerne 

67 

118 

44,450  18,254,507 

Susquehanna 

2 

2 

329  119,463 

Total 

150 

251 

^7,226  29,319,049 

63.0 

West  Branch  Sub-Basin 

Sullivan 

5 

5 

718  10b, 974 

Total 

5 

5 

718  106,974 

.2 

Lower  Susquehanna  Sub-Basin 

Dauphin 

1 

4 

1,285  574,084 

Northumberland 

10 

19 

7,980  5,007,162 

Schuylkill 

39 

78 

20,891  9,670,608 

Total 

50 

101 

30,156  15,2517^54 

32TB" 

Grand  Total 

205 

357 

98,100  44,679,677 

9^70 

BITUMINOUS  MINING 

--  SUSQUEHANNA  RISIN 

(Fo 

r Counties  Mainly  within  the  Basin) 

County 

No,  of 
Companies 

No  . of 
Operations 

No.  of  1933  ~ Production 

Employees  Sold  - Tons 

Percent 
of  total 

State  Productio] 

North  Branch  Sub-Basin 

Bradford 

1 

1 

17  6,360 

Tioga 

8 

11 

531  181,717 

Total 

9 

12 

54^  186,077 

.2 

West  Branch  Sub-Basin 

Clearfield 

66 

73 

5,154  2,707,442 

Clinton 

3 

4 

73  25,426 

Centre 

20 

23 

1,052  534,863 

Lycoming 

3 

3 

99  35,532 

Total 

92 

103 

6737B  3,303,263 

4.3 

Juniata 

Sub-Basin 

Bedford 

12 

16 

771  205,610 

Blair 

6 

11 

535  231,441 

Hunt  ingdon 

6 

10 

970  514,314 

Total 

24 

37 

2,276  951,365 

1.2 

Grand  Total 

125 

152 

9,202  4,442,705 

5.7 
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Ill  STREAMS  OF  THE  BASIN  ^ 


NORTH  BRAivICH  SUB -BASIN 

(a)  North  Branch  Susquehanna  River.  Tributary  to  Susquehanna  River. 

1.  Source; Otsego  Lake,  Catskill  Mountains,  southeastern  Nev/  York. 

2.  Course; Southwesterly,  entering  Pennsylvania  in  Susquehanna 

County,  returning  to  New  York  after  fonning  a loop  16  miles  long  and 
flowing  westerly^  re-entering  Pennsylvania  near  Sayre,  Bradford  County, 
thence  southeasterly  through  Wyoming  County  to  Pittston,  Luzerne  County; 
thence  southwesterly,  traversing  Columbia,  Montour  and  Northumberland 
counties,  to  join  West  Branch  and  form  Susquehanna  River, 

3.  Length; Total  three  hundred  and  sixteen  miles.  From  source  to 

Pennsylvania-New  York  boundary  above  Sayre,  150<>5  miles,  thence  to  mouth 
l65»5  miles  along  stream. 

4.  Drainage  area; Total  11,277  square  miles.  In  Pennsylvania  5>0O7 

square  miles  embracing  portions  of  Potter,  Tioga,  Bradford,  Carbon,  Sus- 
quehanna, Wayne,  Lackawanna,  Wyoming,  Sullivan,  Lycoming,  Columbia, 
Luzerne,  Schuylkill,  Montour  and  Northumberland  counties.  In  Pennsylvania 
the  stream  flows  through  a mountainous  region.  Above  Pittston  the  Basin 
is  traversed  with  narrov/,  parallel  ranges  at  right  angles  to  the  main 
course  of  stream;  below  Pittston,  the  stream  is  confined  to  a narrow  main 
valley  between  ridges.  The  Basin  abounds  in  swamps,  lakes  and  ponds  of 
glacial  origin. 

5.  Discharge; Gaging  station  at  Danville,  Pennsylvania. 

'Drainage  area  qbove  station  11,220  square  miles. 

Average  Discharge  (33  years)  1»35  c.s.m. 

Maximum  Discharge  (March  20,  1936)  22.28  c.s.m. 

Minimum  Discharge  (September  23,  45,  1900) .074  c.s.m. 

^ Source  for  all  except  discharge  data-Water  Resources  Inventory  Report, 
Part  III,  Gazateer  of  Stresuns,  Pennsylvania  Water  Supply  Cominission- 
Harrisburg,  Pa.  I916.  Discharge  data; -Pennsylvania  Department  of 
Forests  and  Waters  and  U.  S.  Geological  Survey-Harrisburg,  Pa. 

"c  ,s  .m."  means  cubic  feet  per  second  per  square  mile  of  Drainage  Area. 
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(b)  Chemung  River. 


Tributary  to  North  Branch  Susquehanna  River. 


1.  Source; Formed  by  junction  of  Tioga  and  Cohocton  rivers  at 

Painted  post,  N.  Y. 

2.  Course; Southeasterly  into  Bradford  County  to  North  Branch  Sus- 

quehanna River  two  miles  south  of  Athens. 

3.  Length ; Forty-four  miles  along  stream. 

4.  Drainage  Area; Total  2,520  square  miles,  in  Pennsylvania  831.9 

square  miles  of  broken  hilly  country  rounded  by  glacial  action.  Shale 
and  sandstone  formations  covered  in  many  places  by  glacial  drift,  pre- 
dominate. The  channel  is  sinuous  through  a broad  valley  in  glacial  drift 
with  steep  banks  of  shale  and  sandstone  rocks  where  the  stream  sweeps 
close  to  the  foothills. 

5.  Discharge; Gaging  Station  at  Corning,  K.  Y. 

Drainage  area  above  station  2,010  square  miles. 

Maximum  gage  height  (July  6,  1935)  20,1  feet. 

Minimum  gage  height  (September  2,  3j  1921)  1.8  feet.  Records 
available  from  December  1909  to  September  1938.  Discharge  not  determined. 

(c)  Towanda  Creek.  Tributary  to  North  Branch  Susquehanna  River. 

1.  Source ; In  Union  To'.vnship,  southeastern  Tioga  County. 

2.  Course . Northeasterlj,  into  Bradford  County  to  North  Branch  Sus- 

quehanna River  near  Towanda. 

3.  Length; Thirty-one  miles  along  stream. 

4.  Drainage  Area; 282.5  square  miles  of  rough  and  hilly  country 

with  narro'w  agricultural  valleys  flanked  vmth  steep  hills.  Shale  and 
sandstone  formations  predominate  with  deposits  of  bituminous  coal. 

5.  Discharge; Gaging  Station  near  Monroeton,  Pennsylvania. 

Drainage  area  above  station  214  square  miles. 
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Average  Discharge  (l8  years  1914—1916,  1920-1936) 
Maximum  Discharge  (November  16,  1926) 

Minimum  Discharge  (September  15,  17,  21,  22,  1932) 


73.83  c.s.m. 


1.34  c.s.m. 


.003  c.s.m. 


(d)  Wyalusing  Creek. 


Tributary  to  North  Branch  Susquehanna  River. 


1.  Source: Formed  by  junction  of  Middle  and  East  branches  in  Rush 

Township,  v;e stern  Susquehanna  County. 

2.  Course ; —Southwesterly  to  North  Branch  Susquehanna  River  at 
Wyalusing,  Pennsylvania. 

3.  Length; Sixteen  and  one~half  miles  along  stream. 

4.  Drainage  Area: 216.2  square  miles  of  rough  and  hilly  country  with 

narrow  valleys  flanked  with  steep  hills  rounded  by  glacial  action.  Lakes 
and  sv/amps  abound  in  headvmiters.  The  formations  are  shale  and  sandstone 
covered  by  deposits  of  glacial  drift, 

5.  Discharge: No  data  available, 

(e)  Tunkhannock  Creek.  Tributary  to  North  Branch  Susquehanna  River, 

1,  Sources In  Jackson  Tov/nship,  eastern  Susquehanna  County, 

2,  Course:  ——Southwesterly  into  Wyoming  County  to  North  Branch  Sus- 
quehanna River  at  Tunkhannock,  Pennsylvania, 

3,  Lengths Thirty-seven  miles  along  stream. 

Drainage  Areas— Contains  414.4  square  miles  of  rough  and  hilly 
country  v/ithin  glaciated  area  containing  many  small  lakes  and  swamps.  The 
narrow  main  valley  is  flanked  with  steep  high  hills  having  alluvial  flood 
plains, 

5.  Discharges Gaging  Station  at  Dixon,  Pennsylvania, 

Drainage  area  tibove  station  383  square  miles. 

Records  available  January  1914  to  September  1936, 


Average  Discharge  (13  years) 


1,41  c.s.m. 
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Maximum  Discharge  (September  30,  1924) 
Minimum  Discharge  (August  12,  1930) 


49.67  c.s.m. 


f03^  c«s« i-ii • 


(f)  Lackawanna  River, 


Tributary  to  North  Branch  Susquehanna  River 


1,  Source; ^Formed  by  junction  of  East  and  7/est  branches  in  Clifford 

Township,  southeastern  Susquehanna  County,  elevation  1,590. 

2o  Course; Southeasterly  into  IVayne  County,  thence  southwesterly 

through  Lackawanna  County  into  Luzerne  Coirnty  to  North  Branch  of  Susque- 
hanna River  near  Pittston,  Pennsylvania. 

3.  Length; Forty  miles  along  stream. 

4.  Drainage  area; 346.3  square  miles  of  mountainous  country.  The 

main  valley  is  bounded  on  the  west  by  Bald  Mountain  and  on  the  east  by 
Moosic  Mountain,  the  average  width  being  6 miles.  The  basin  is  located 
within  the  glaciated  area  and  contains  many  smmps,  small  lakes  and  ponds, 

5.  Discharge ; No  records  available. 

(g)  Fishing  Creek.  Tributary  to  North  Branch  Susquehanna  River 

1,  Source; — -Formed  by  junction  of  east  and  west  branch  in  Sugar  Loaf 
Township,  northeastern  Columbia  County, 

2,  Course; - — Southerly  and  southwesterly  to  North  Branch  Susquehanna 
River  at  Rupert,  Pennsylvania, 

3,  Length; Twenty-nine  and  one-half  miles  along  stream, 

■'4.  Drainage  area; 377.7  square  miles  of  rough  and  hilly  country  in 

Allegheny  Mountain  region.  Shale  and  sandstone  foimations  predominate  with 
some  limestone  in  lower  basin.  The  main  valley  is  narrow  and  flanked  with 
high  steep  hills.  The  terminal  moraine  crosses  the  upper  Basin  where  there 
are  a fev/  small  lakes  and  ponds. 

5.  Discharge; No  records  available. 
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'}JE5T  branch  SUB-BaSIN 


(a)  West  Branch  Susquehanna  River.  Tributary  to  Susquehanrm  River, 

Source: In  Carroll  Township,  northwestern  Cambria  County, 

elevation  1,990, 

2.  Course; Northerly  into  Clearfield  County 5 thence  northeasterly 

between  Centre  County  on  the  southeast  and  Clearfield  and  Clinton  Counties 
on  the  northwest  into  Clinton  County;  thence  southeasterly  by  a circuitous 
route  through  Lycoming  County,  and  southerly  between  Northumberland  and 
Union  Counties,  to  join  North  Branch  at  Northumberland  to  form  the  Sus- 
quehanna River, 

3,  Length; Two  hundred  and  twenty-eight  miles  along  stream, 

4,  Drainage  Area;- — Contains  6,913  square  miles  of  high  table  lands 
of  Allegheny  Plateau  Region,  A small  portion  in  the  northeast  lies  within 
the  glaciated  area.  The  headwaters  lie  in  the  rich  bituminous  coal  area 
in  Clearfield  and  Cambria  counties.  From  Clearfield  to  Lock  Haven  the 
country  is  rough  and  rugged  with  well  wooded  hills.  From  Lock  Haven  to  the 
mouth  of  the  stream  the  main  valley  is  Vi/ell  populated.  The  agricultural 
valleys  are  flanked  with  rugged  mountains  covered  with  second  growth  timber, 

5.  Discharge; Gaging  Station  at  Williamsport,  Pennsylvania, 

Drainage  area  above  station,  5,682  square  miles. 

Records  available  March  1895  to  September  1936, 

Average  Discharge  (41  years)  1.56  c.s.m. 

Maximum  Discharge  (March  18,  1936)  46,46  c.s.m. 

Minimum  Discharge  (September  12,  13,  1932)  .041  c.s.m, 

(b)  Clearfield  Creek,  Tributary  to  ’.Vest  Branch  Susquehanna  River, 

!•  Source; In  Munster  Township,  eastern  Cambria  County,  elevation 

1,960, 
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2.  Course; Northeasterly  into  Clearfield  County  to  West  Branch 

Susquehanna  River  near  Clear-field, 

3.  Length; Sixty-two  miles  along  stream. 

Drainage  Area; Contains  396.4  square  miles  of  the  Allegheny 

Plateau  region.  The  topography  is  rough  and  hilly  with  shale  and  sand- 
stone formations  containing  large  coal  deposits. 

5,  Discharge; Gaging  Station  at  Dimeling,  Pennsylvania. 

Drainage  area  above  stcition  371  square  miles. 

Records  available  October  1913  to  September  1936. 

Average  Discharge  (23  years)  1.55  c.s.m. 

Maximum  Discharge  (March  18,  1936)  101.35  c.s.m. 

Minimum  Discharge  (October  9,  1926)  .016  c.s.m. 

(c)  Moshannon  Creek.  Tributary  to  West  Branch  Susquehanna  River, 

1.  Source ; In  Snyder  Township,  northern  Blair  County. 

2.  Course ; Northeasterly  forming  Clearf ield-Centre  County  boundary 

to  West  Branch  Susquehanna  River  south  west  of  Pine  Glen, 

Length; Forty-six  miles  along  stream, 

4,  Drainage  Area; Contains  288,1  square  miles  of  rough  and  hilly 

country  with  narrow  valleys  flanked  with  steep  hills.  The  formations  are 
shale  and  sandstone  and  cont-.in  rich  deposits  of  bituminous  coal, 

5,  Discharge; No  records  available, 

(d)  Sinnemahoning  Creek,  Tributary  to  West  Branch  Susquehanna  River. 

1.  Source; Formed  by  junction  of  Driftwood  Branch  and  Bennett 

Branch,  at  Driftwood,  southeastern  Cameron  County, 

2.  Course; Southeasterly  into  Clinton  County  to  West  Branch  Sus- 

quehanna River  at  Keating, 
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3.  Length; Sixteen  miles  along  stream. 


4*  Drainage  Area; Contains  1032.7  square  miles  of  rough  and  hilly 

country  situated  in  Allegheny  Plateau  region.  The  narrow  valleys  are 
flanked  with  steep  hills  and  are  well  wooded  in  the  basin  of  the  Driftv/ood 
branch.  Formations  are  shale  and  sandstone  containing  some  bituminous  coal, 

5.  Discharge; Gaging  station  on  Driftwood  branch  at  Sterling  Run, 

Drainage  area  above  station,  281  square  miles. 

Records  available  September  1913  to  September  1936. 

Average  Discharge  ( 17  years)  1,57  c.s.m. 

Maximum  Discharge  (itarch  17,  1936)  101.07  c.s.m. 

Minimum  Discharge  (September  7,  12  to  14,  1930)  .001  c.s.m. 

(e)  Kettle  Creek,  Tributary  to  West  Branch  Susquehanna  River, 

1.  Source; In  Elk  Tovmship,  southwestern  Tioga  County, 

2.  Course; Southwesterly  through  Potter  County  into  Clinton  County, 

thence  southerly  by  a circuitous  route  to  West  Branch  Susquehanna  River 
at  Westport,  Pennsylvania, 

3.  Length; Forty-one  and  one-half  miles  along  stream. 

Drainage  Area; Contains  239.5  square  miles  of  rough  and  hilly 

country  lying  within  the  Allegheny  Plateau,  The  narrow  valleys  are  flanked 
with  steep  hills  and  are  well  wooded  in  upper  basin.  Shale  and  sandstone 
formations  predominate  with  some  coal, 

5.  Discharge; No  records  available. 

(f)  Bald  Eagle  Creek,  Tributary  to  West  Branch  Susquehanna  River, 

1.  Source; In  Taylor  Township,  southwestern  Centre  County, 

2,  Course; ^Northeasterly  into  Clinton  County  to  West  Branch  Susque- 

hanna River  near  Lock  Haven. 
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3.  Length; Fifty-one  miles  along  stream. 

4.  Drainage  Area; Contains  781. fi  square  miles  lying  in  the 

Allegheny  Mountain  region;  broad  agricultural  valley  between  Bald  Eagle 
Ridge  on  southeast  and  Allegheny  Front  on  north’-.'est . The  slopes  are  well 
wooded  and  carved  with  many  mountain  streams.  Sandstone  and  limestone 
formations  predominate.  The  limestone  formations  contain  many  springs. 

5.  Discharg e ; Caging  station  at  Beach  Creek  Station,  Pennsylvania. 

Drairaige  area  above  station,  559  square  miles.. 

Records  available  June  1910  to  September  1936. 

average  Discharge  (26  years)  1.42  c.s.m. 

Maximum  Discharge  (Larch  18,  1936)  39.89  c.s.m. 

Minimum  Discharge  (January  9,  l93l)  .027  c.s.m. 

(g)  Pine  Creek,  Tributary  to  ’7est  Branch  Susquehanna  River, 

1,  Source; Formed  by  junction  of  Cushing  Creek  and  Genesee  Fork  at 

J/est  Pike,  eastern  central  Potter  County,  elevation  1,450, 

Course; ^Easterly  into  Tioga  County  to  junction  of  Marsh  Creek; 

thence  southerly  into  Lycoming  County;  thence  southwesterly  and  south- 
easterly to  West  Branch  Susquuhanna  River  southwest  of  Jersey  Shore, 
Pennsylvania. 

3*  Length; -Seventy-tv/o  miles  along  stream. 

4.  Drainaj^e  ji.rea; Contains  973.0  square  miles  of  rough  and  hilly 

country  Avith  narrow  valleys  and  well  wooded  steep  hills  lying  within  the 
Allegheny  Plateau  region.  Formations  are  shale  and  sandstone  containing 
bituminous  coal  deposits  and  some  oil. 

5.  Dischc<.r{.,e; Gaging  station  at  Cedar  Run,  Pennsylvania. 

Drainage  area  above  station  604  square  miles. 

Records  available  July  1918  to  September  1936. 
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Average  Discharge  (17  years) 

Maximum  Discharge  (March  l8,  1936) 
Minimum  Discharge  (September  6,  1929) 


1.22  c.s.m. 


51.16  c.s.m. 

.00&  c.s.m. 

(h)  Lycoming  Greek.  Tributary  to  West  Branch  Susquehanna  River. 

1.  Source; In  Canton  Township,  southwestern  Bradford  County. 

2.  Course; Southwesterly  into  Lycoming  County  to  Vvest  Branch  Susque- 

hamna  River  at  WiHia^iisport , Pennsylvania. 

3.  Length; Thirty-four  and  one-half  miles  along  streanj, 

DJ^9-ii^a-ge  Area; Contains  276.1  sc^uare  miles  of  rough  and  hilly 

country  with  narrow  valleys  flanked  with  steep  wooded  hills.  The  upper 
basin  lies  in  the  glaciated  region.  In  the  lower  course  the  valley 
v;idens  and  has  bottom  agricultural  lands.  The  formations  are  shale  and 
sandstone,  containing  bituminous  coal  deposits. 

5»  Discharge; Gaging  station  near  Trput  Run,  Pennsylvania. 

Drainage  area  above  station,  173  square  miles. 

Records  available,  December  1913  fo  September  1936* 

Average  Discharge  (19  years)  1.50  c.s.m. 

Maximum  Discharge  (March  l8,  1936)  98,27  c.s.m. 

Minimum  Discharge  (September  27j  1936)  .0l8  c.s.m. 

(i)  Loyalsock  Creek.  Tributary  to  West  Branch  Susquehanna  River. 

1.  Source; In  Forkston  Township,  southwestern  Wyoming  County. 

2.  Courses -’Westerly  into  Sullivan  County  at  Forksvillej  thence 

southwesterly  into  Lycoming  County  to  West  Branch  Susquehanna  River  at 
Mont oursville,  Pennsylvania. 

3.  Length; Fifty-nine  and  one-half  miles  along  stream. 

4.  Drainage  Area; — -Contains  492.8  square  miles  of  rough  and  hilly 


- 36  - 


country,  with  narrow  valleys  flanked  with  high,  steep,  well  wooded  hills. 
The  upper  basin  contains  maiiy  email  swamps  and  lakes.  Geological  forma- 
tions are  shale  and  sandstone,  containing  deposits  of  soft  anthracite 
cOc^l  in  headwaters. 

Discharge ; Drainage  station  at  Loyalsock,  Pennsylvania. 

Drainage  area  above  station,  443  square  miles. 

Records  available  July  1925  to  September  1936. 

Average  Discharge  (ll  years)  1.57  c.s.m. 

Maximum  Discharge  (November  16,1926)  76.75  c.s.m. 

Minimum  Discharge  (September  18,19,22  to  25,1932)  .036  c.s.m. 

(j)  Muncy  Creek.  Tributary  to  ’.Yest  Branch  Susquehanna  River. 

1.  Source; In  Davidson  Township,  southeastern  Sullivan  County. 

2.  Course; Southwesterly  into  Lycoming  County  to  West  Branch 

Susquehanna  River  near  Muncy,  Pennsylvaiiia, 

3.  Length; Thirty-three  miles  along  stream. 

4.  Drainage  area; Contains  216.3  square  miles  of  rough  and  hilly 

country.  In  the  upper  basin  the  valleys  are  narrow  and  flanked  with 
steep  hills.  In  the  lovver  basin,  below  Picture  Rocks,  the  main  valley  has 
broad  agricultural  lands.  Shale  and  sandstone  formations  predominate, 
with  some  liiue stone  nt^ar  the  mouth. 

Disebarge ; No  records  available. 


JUNLaTa  SUB-PaSTN 

(a)  Juniata  River.  Tributary  to  Susquehanna  River. 

Source ; Formed  by  junction  of  Raystown  and  Frankstown  branches 

in  Huntingdon  County,  3.5  miles  southeast  of  Huntingdon. 
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2.  Course; Easterly,  by  circuitous  route  to  Susquehanna  River  at 


Juniata  Bridge,  elevation  334. 

3.  LenF;th: Eighty-six  miles  along  stream, 

4.  Drainage  r>.rea; Contains  3,426  square  miles  lying  wholly  within 

the  Allegheny  Mountain  region.  A series  of  parallel  ridges  lying  in  the 
northeasterly-southwesterly  direction,  traversing  the  bs-sin,  have  rolling 
agricultural  valleys  below  the  steep  slopes.  The  main  valley  is  narrov/, 
being  made  up  of  troughs  between  parallel  ridges  and  gaps  where  the  stream 
has  cut  through  on  its  easterly  course.  The  higiier  areas  are  shale  and 
sandstone  formations,  the  valleys  being  largely  limestone  areas, 

5.  Discharge; Gaging  station  at  Newport,  Pennsylvania, 

Drainage  area  above  station  3,354  square  miles. 

Records  available,  March  1899  to  September  1936, 

Average  Discharge(35  years  1899  - 1905,  1907  -m  1936)  1.32  c.s.m. 

Maximum  Discharge  (March  19,  1936)  64,10  c.s.m. 

Minimum  Discharge  (august  27,  1925)  .085  c.s.m, 

(b)  Franks! own  Branch,  Tributary  to  Juniata  River, 

1,  Source; Formed  by  junction  of  Beaverdam  Creek  and  Boiling  Spring 

Run,  in  Greenfield  Tov/nship,  southern  Blair  County,  elevation  1,164, 

2,  Course; — -Northeasterly  to  Water  Street,  forming  Blair-Hunt ingdon 
county  boundary  for  4 miles;  thence  southeasterly  into  Huntingdon  County 
to  Juniata  River  near  Ardenheira,  Pennsylvania. 

3,  Length; Fifty-six  and  one-half  miles  along  stream, 

4,  Drainage  area; Contains  977.8  square  miles  lying  within  the 

Allegheny  Mountain  region.  The  main  valley  lies  betv/een  well  v;ooded  ridges 
and  through  gaps  and  ranges  v/ith  agriculture  in  bottom  lands.  Geological 
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formations  ai-e  shale,  sandstone  emd  limestone;  containing  some  iron  ore. 
The  upper  basin  is  especially  rich  in  limestone  and  contains  numerous 
springs . 

5.  Discharge; Gaging  station  at  ’.Villiamsburg,  Pennsylvania, 

Drainage  area  above  station,  291  square  miles. 

Records  available  October  1916  to  September  1936, 
i^verage  Discharge  (17  years,  1919  1936)  1.32  c.s.m. 

Maximum  Discharge  (March  18,  1936)  163.57  c.s.m. 

Minimum  Discharge  (July  24,  1934)  .045  c.s.m. 

(c)  Raystown  Branch,  Tributary  to  Juniata  River, 

1.  Source; Formed  by  junction  of  Deeters  Run  and  Spicer  Brook,  in 

Juniata  Tovmship,  Bedford  County,  elevation  1,178, 

2.  Course; ^Easterly  to  Ray's  Hill;  thence  northeasterly  into  Hunt- 

ingdon County  to  Juniata  River  near  Ardenheim,  Pennsylvania, 

3.  Length; One  hundred  and  eight  miles  along  stream, 

4.  Drainage  Area; Contains  1,012.1  square  miles  in  a-llegheny 

Mountain  region.  T}ie  main  valley  is  narrow  and  flanked  with  high,  steep 
hills  which  are  well  v^ooded.  Shale,  sandstone  and  limestone  formations 
containing  some  coal  and  iron  ore  predominate. 

5.  Discharge; Gaging  station  at  Saxton,  Pennsylvania. 

Drainage  area  above  station,  756  square  miles. 

Records  available  August  1911  to  September  1936, 

Average  Discharge  (25  years)  1.24  c.s.m. 

Maximum  Discharge  (March  16,  1936)  106.5  c.s.m. 

Minimum  Discharge  (October  17-18,  1930)  .069  c.s.m. 
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(d)  Aughwick  Creek 


Tributary  to  Juniata  River, 


1,  Source: Formed  by  junction  of  Sideling  Hill  Creek  and  Little 

Aughwick  Creek,  near  Maddensville , Springfield  Tovmship,  southeastern 
Huntingdon  County, 

2,  Course: Northeasterly  to  Juniata  River,  3 miles  southeast  of 

Mt.  Union. 

Length: ‘-—Twenty^f our  and  one-half  miles  along  stream, 

4.  Drainage  area: --Contains  327.0  square  miles  of  mountainous  coun- 
try, The  vifide  main  basin  is  bordered  by  parallel  ridges  which  are  gapped 
in  places  by  tributary  streams.  Formations  are  shale,  sandstone  and  lime- 
stone containing  bituminous  coal  deposits  at  headwaters  of  Sideling  Hill 
Creek, 

Discharge: Drainage  station  near  Orbisonia,  Pennsylvania, 

Drainage  area  above  station,  174  square  miles. 

Records  available  January  1930  to  September  1936, 

Maximum  Discharge  (March  18,  1936)  99.43  c.s.m. 

Minimum  Discharge  (September  25-27,  1932)  ,022  c.s.m, 

(e)  Tuscarora  Creek,  Tributary  to  Juniata  River, 

Source: In  Tell  Township,  southeastern  Huntingdon  County. 

Course: Northeasterly,  into  Juniata  County,  to  Juniata  River 

at  Port  Royal,  Pennsylvania, 

3,  Length: ^Forty-four  miles  along  stream. 

4,  Drainage  area: — -Contains  256.1  square  miles  of  mountainous  coun- 
try with  the  broad  main  valley  containing  rolling  agricultural  land 
bounded  by  parallel  ridges  of  the  Allegheny  Mountains,  the  slopes  of  which 
are  well  wooded.  Geological  formations  are  shale,  sandstone  and  limestone. 
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5,  Discharge : ---Gaging  station  near  Port  Royal,  Pennsylvania. 


Drainage  area  above  std.tion,  214  square  miles. 


Records  availuble  August  1911  to  September  1936, 
Average  Discharge  (25  years) 

Maximum  Discharge  (March  18,  1936) 


67.29  c.s.ra. 


1.23  c.s.m. . 


( est . ) 


Minimum  Discharge  (August  31,  September  4-6,14,18,1 

September  21,  1914) 


913  and 

.0047  c.s.m. 


lotjer-susquehanna  sub-basin 


(a)  Main  Susquehanna  River. 


Tributary  to  Chesapeake  Bay, 


1,  Source; — -Formed  by  junction  of  North  and  West  branches  at  North- 
umberland, Northumberland  County,  Pennsylvania,  elevation  430, 

2,  Course; Southerly,  to  junction  of  Juniata  River;  thence  south- 

easterly to  Chesapeake  Bay, 

3,  Length; — -Total  128  miles.  In  Pennsylvania  one  hundred  and  twelve 
miles  along  stream. 

4,  Drainage  Area; — -Total  27,400  square  miles.  In  Pennsylvania  20,917 
square  miles.  The  basin  lies  in  three  main  geographic  divisions  of 
Pennsylvania;  the  northern  portion  in  the  well  dissected  Allegheny  Plateau; 
the  central  portion  in  the  rugged  Allegheny  Mountains;  and  the  lower  portion 
in  the  rolling  Piedmont  Plateau,  Between  Northumberland  and  Harrisburg  the 
stream  cuts  through  a series  of  parallel  mountain  ridges.  The  geological 
formations  are  extremely  varied.  The  upper  basin  contains  principally  shale 
and  sandstone  outcrops.  The  eastern  portion  of  the  middle  basin  is  rich  in 
shale  and  sandstone,  containing  the  noted  anthracite  deposit  of  the 
Wyoming  Valley  in  the  vicinity  of  Wilkes-Barre  and  Scranton,  and  the  de- 
posits in  southern  Luzerne,  Carbon,  Schuylkill  and  Northumberland  counties; 
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while  the  western  portion  abounds  in  extensive  limestone  deposits  in  the 
valleys,  conta.ining  some  iron  ore  and  many  strong  flowing  springs-.  The 
lower  basin  has  extensive  limestone  valleys.  The  formations  of  the  higher 


areas  are  principally  slate,  sandstone  and  trap  rock. 


5.  Discharge: Gaging  station  at  Harrisburg^  Pennsylvania. 


Drainage  area  above  station,  24,100  square  miles» 


Records  availa.ble  October  1890  to  September  1936-, 
Average  Discharge  (46  years) 

Maximum  Discharge  (March  19,  1936) 

Minimum  Discharge  (November  29,  1930) 


30,71  c.s.ra. 


1.44  c.s.m. 


.066  c.s.m. 


(b)  Penns  Creek, 


Tributary  to  Susquehanna  River* 


1,  Source:— In  Gregg  To’,mship,  southeastern  Centre  County, 

2,  Course: - — -Easterly,  through  Mifflin  and  Union  counties  into  Snyder 
County  forming  Union-Snyder  county  boundary  for  6 miles | thence  southeast-r 
erly  to  Susquehanna  River,  3 miles  south  of  Selinsgrove,  elevation  405, 

3,  Length: Fifty-nine  miles  along  stream, 

4,  Drainage  Area: — Contai ns  558.0  square  miles  of  mountainous  country 
with  narrow  main  valley  flanked  with  steep  hills.  Geological  formations 
are  shale,  sandstone  and  limestone  containing  some  iron  ore, 

5,  Discharge: No  records  availcj.ble, 

(c)  Sherman  Creek,  Tributary  to  Susquehanna  River, 

1,  Source: In  Toboyne  Township,  southwestern  Perry  County, 

2,  Course: ^Northeasterly  to  Susquehanna  River  at  Duncannon,  eleva- 

tion 332, 

3 , Fifty-one  miles  along  stream. 
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4.  Drainage  Area; Contains  250.3  square  miles  of  broken  mountainous 


country,  vdth  a narrow  main  valley  flanked  with  steep  high  hills  betv/een 
Pisgah  and  Rattlesnake  ridges,  and  in  lov;er  course  along  northern  slope  of 
pine  Ridge.  Shale,  sandstone  and  limestone  formaxions  predominate. 

5.  Dxs charge ;~~-Gaging  station  at  Shermandale,  Pennsylvania. 

Drainage  area  above  station,  200  square  miles. 

Records  available  September  1929  to  September  1936. 

Maximum  Discharge  (August  24,  1933)  Discharge  not  determined. 


Minimum  Discharge  (December  1,  1930) 


.019  c.s.m. 


(d)  Conodoguinet  Creek. 


Tributary  to  Susquehanna  River. 


1.  Source ; In  Peters  Township,  western  Franklin  County,  elevation 

1,840. 

2.  Courses ---Northeasterly  into  Cumberland  County  to  Susquehanna 
River  at  West  Fairview,  elevation  299* 

3.  Lengths Ninety-nine  miles  along  stream. 

4.  Drainage  Area; Contains  483.5  square  miles  of  broad  fertile 

Cumberland  Valley  between  Blue  Mountain  on  the  north  and  South  Mountain  on 
the  south.  Well  wooded  in  upper  basin.  Geological  formations  are  prin- 
cipally shale  and  limestone  containing  iron  ore  deposits  and  many  lime- 
stone springs. 

5.  Discharge; Gaging  station  near  Kogestown,  Pennsylvania. 

Drainage  area  above  station,  470  square  miles. 

Records  available  September  1929  io  September  1936. 


Maximum  Discharge  (December  2,  1934) 


27.87  c.s.m. 


Minimum  Discharge  (December  I6,  1930) 


.051  c.s.m. 
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(e)  Yellow  Breech&s  Creek, 


Tributary  to  Susquehanna  River* 


1,  Source? — -In  South  Mountain,  Southampton  Township,  southwestern 
Cumberland  County. 

2,  Course? — -Northeasterly  to  Susquehanna  River  at  New  Cumberland, 
elevation  291, 

3,  Length? Fifty-four  miles  along  stream, 

4,  Drainage  -Ti-rea?-— Contains  227,5  square  miles  of  broad,  fertile 
Cumberland  Valley, 

5,  Discharge: — ^No  records  available, 

(f)  Swatara  Creek,  Tributary  to  Susquehanna  River, 

1.  Sourcfe: In  Broad  Mountain,  Foster  Township,  western  central 

Schuylkill  County,  elevation  1,660. 

2*  Course : — -Southwesterly  to  Susquehanna  River  at  Middletown,  eleva- 
tion 268, 

3.  Length: Sixty-nine  miles  along  stream, 

4.  Drainage  area? 567.4  square  miles.  The  headwaters  are  in  the 

Allegheny  Mountains  where  the  streams  flow  in  narrow  valleys  between 
parallel  ridges  which  are  well  wooded;  main  valley  cuts  through  several 
ridges  including  Blue  Mountain  forming  Swatara  Gap  and  enters  Piedmont 
Plateau  region  ¥/ith  broad  valleys  and  highly  cultivated  rolling  hills. 
Geological  formations  are  shale  and  limestone  in  the  mountc^ins  and  contain 
rich  deposits  of  anthracite  coal.  In  the  Piedmont  Plateau  the  valley  is 
eroded  in  shale,  limestone  and  sandstone  areas. 

5.  Discharge: Gaging  station  at  Harper  Tavern,  Pennsylvania. 

Drainage  area  above  station,  333  square  miles. 

Records  available  December  1918  to  September  1936, 

Average  Discharge  (17  years)  1.59  c.s.m. 
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Maximum  Discharge  (/^.ugust  24,  1933) 
Minimum  Discharge  (September  24-25,  1932) 


75.96  c.s.m 


.024  c.s.m. 

(g)  Conewago  Creek.  Tributary  to  Susquehanna  River. 

1.  Sourest In  South  Mountain,  Franklin  Township,  northwestern  Adams 

County,  elevation  1,560, 

2,  Course: Easterly  into  York  County;  thence  northeasterly  to  Sus- 

quehanna River  at  Yorkhaven,  elevation  259, 

3,  Length; Seventy-six  and  one-half  miles  along  stream. 

4.  Drainage  ^rea; 510,8  square  miles.  In  Pennsylvania  square 

miles.  The  headmters  are  located  in  South  Mountain  from  which  the  main 
stream  flows  through  the  Narrows  into  a broad  rolling  agricultural  country. 
The  main  valley  becomes  narrow,  flanked  with  steep  hills  in  tho  lov.'er 
courae. 

5,  Discharge; Gaging  sto-tion  near  Manchester  Pennsylvania  on  the 

'Vest  Branch, 

Di'ccinage  area  above  station,  510  square  miles. 

Records  available  October  1928  to  September  1936, 

Mciximum  Discharge  (august  24,  1933)  93  ,3  c.s.m, 

MiniiQimi  Discharge  (August  7,8;  October  20,1930)  ,039  c.s.m, 

(h)  Codorus  Creek.  Tributary  to  Susquehanna  River, 

1.  Source; Formed  by  junction  of  South  Branch  and  West  Branch  in 

York  County,  3 miles  southwest  of  York,  Pennsylvania. 

2,  Course; - — Northeasterly  through  York  to  Susquehanna  River,  1-^  miles 
southeast  of  Saginaw,  elevation  244, 

3.  Length; --Fifteen  miles  along  stream, 

4,  Drainage  area; — -268.0  square  miles;  in  Pennsylvania,  267,8  square 
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miles  of  open  rolling  country  in  the  Piedmont  Plateau  region.  The  broad 
main  valley  is  flanked  with  rolling  hills,  narrowing  to  a gorge  in  lov/er 
4 miles  of  course. 

* 

5.  Discharge ; Gaging  station  on  South  Branch  near  York,  Pennsylvania. 

Drainage  area  above  station,  117  square  miles. 

Records  available  May  1925  to  September  1936. 

Maximum  Discharge  (August  23,  1933)  174.35  c.s.m. 

Minimum  Discharge  (August  28,  1935)  .007  c.s.m. 

(i)  Conestoga  Creek.  Tributary  to  Susquehanna  River. 

1.  Source! In  Caerna.rvon  Township,  southern  Berks  County,  elevation 

930. 

2.  Course; Southeasterly  to  Morgantown^  thence  southwesterly  to 

Susquehanna  River  at  Safe  Harbor,  elevation  168. 

3.  Length; Sixty-one  miles  along  stream. 

4.  Drainage  Area; Contains  474.6  square  miles  of  rolling  agricul- 

tural land  which  is  extensively  cultivated.  Below  Lancaster  the  main 
valley  becomes  narrow.  Extensive  limestone  formations  throughout  greater 
portion  of  basin;  sandstone  formation  in  headwaters. 

5.  Discharge; Gaging  station  at  Lancaster,  Pennsylvania. 

Drainage  area  above  station,  322  square  miles. 

Records  available  September  1928  to  September  1936, 

Maximum  Discharge  (August  24,  1933)  70.81  c.s.m. 

Minimum  Discharge  (October  14,  1931,  September 

15,23,  1932) 


.028  c.s.m 


IV  EXTENT  AND  ADEQUACY  OF  EXISTING  V/aTER  DEVELOFmEI\TS 


(a)  Navigation; In  the  early  part  of  the  nineteenth  century  a system  of 

canals  was  constructed  which  served  the  Susquehanna  Basin.  This  system 
consisted  of  a canal  along  the  main  stream  from  Sunbury  to  Chesapeake  Bay^ 
a canal  along  the  North  Branch  from  Wilkes-Barre  to  Northumberland,  a 
canal  along  Bald  Eagle  Creek  from  Belle  fonts  to  Lock  Haven  and  from  Lock 
Haven  along  the  West  Branch  to  Sunbury,  and  a canal  paralleling  the  Juniata 
River  from  its  headv/aters  to  its  mouth.  Floods  and  the  exp>^nsion  of  rail- 
road facilities  caused  the  abandonment  of  these  canals  about  I9OO. 

The  President's  Committee  on  Water  Flow*  refers  to  studies  which  have 
been  made  for  a system  of  waterv^/ays  from  Sunbury  to  pittston,  thence  up 
the  North  Branch  to  Montezuma,  M.  Y.,  with  a terminal  on  the  Nev/  York  Barge 
Canal 5 but  no  recommendations  have  been  'made.  The  samie  CoiiLnittee  has  made 
studies  of  a proposed  waterway  system  along  the  Y/est  Branch,  from  Clearfield 
to  Sunbury,  but  made  no  recomcendat ions , 

The  Corps  of  Engineers,  U.  3.  Army,  made  a study  of  a proposed  project 
for  a navigable  channel  in  the  Susquehanna  River  from  Harrisburg  to  Chesa- 
peake Bay,  with  a combined  pov/er  project.  Their  report,  contained  in  House 
Document  I86,  69th  Congress,  1st  Session,  concluded  that  the  construc- 
tion of  a navigable  channel  should  not  be  undertaken. 

The  entire  Basin  appears  to  be  adequately  served  by  existing  rail- 
roads and  there  is  apparently  no  need  for  a waterway  transportation  system 
for  this  area, 

(b)  Flood  Control. 

NORTH  BRANCH. The  flood  problem  has  been  serious  along  the  North 

Branch,  and  existing  measures  for  flood  control  are  inadequate.  Major 

* Development  of  Rivers  and  Harbors  of  the  United  States.  House  Document 
No.  3955  73rd  Congress,  2nd  Session,  Page  &2. 
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floods  occurred  1902,  1935  and  1936.  Lands  in  the  Wyoming  Valley  are 
flooded  when  the  river  reaches  a stage  of  17  feet,  a condition  which  has 
occurred  101  times  between  1890  and  1929,  These  floods  cause  large  mone- 
tary losses  to  property  owners,  industrial  establishments,  railways  and 
highway  systems.  The  flood  of  March  1936  caused  the  greatest  amount  of 
property  damage.  The  National  Emergency  Council  estimated  the  total  dam- 
ages caused  by  this  flood  in  the  North  Branch  Sub-Basin  at  $13,600,000, 

1 , Reservoirs  and  Detention  Basins : — - u There  are  no  flood- 
control  reservoirs  in  the  sub-basin,  although  the  large  water  supply 
reservoirs  of  the  Scranton-Spring  Brook  Yfeter  Service  Company  afford  a 
limited  amount  of  flood  protection. 

2,  Levees: Federal  funds  were  allotted  to  the  War  Department  in 

August  1936  for  the  construction  of  levees  in  V/ilkes-Barre  and  Hanover 
Township  and  for  the  construction  of  levees  near  Kingston  and  Edwardsville, 

The  former  project  is  now  under  construction  and  consists  of  8,000 
lineal  feet  of  levees  along  the  east  bank  of  the  Susquehanna  River,  The 
amount  allotted  for  this  project  was  $1,860,000,  $1,446,000  was  allotted 

for  the  Kingston-Edwardsville  project. 

Channel  Improvements: — -The  Water  and  Power  Resources  Board  of  Pennsyl- 
vania made  studies  of  channel  conditions  of  the  Lackawanna  River  in  the 
vicinity  of  Scranton.  This  Board,  in  a report  submitted  in  April  1931, 
found  that  the  channel  encroachments  restricted  the  natural  flow  of  the 
river  and  increased  flood  heights.  Recommendations  were  made  for  estab- 
lishing channel  lines,  dredging  the  river  bed,  building  retaining  walls, 
raising  the  height  of  existing  retaining  walls,  protecting  stream  banks 
and  relocating  many  of  the  bridges  to  provide  for  a maximum  flood  discharge 
of  72  c.s.m.  The  recommended  improvements  were  estimated  to  cost  $3,680, 

000,  but  as  yet  none  of  these  has  been  made,  

6 / Preliminary  Report,  Pennsylvania  State  Planning  Board,  Harrisburg, 
Pennsylvania!  December  19,  1934.  Page  214, 
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INVEST  BUh-MCH: Floods  have  caused  serious  damage  along  the  ’Vest  Branch 


of  the  Susquehanna  River  at  frequent  intervals,  iiajor  floods,  c.:-u&ed  by 
excessive  precipitation,  occurred  in  1865,  1889,  1894  and  1936.  In  1918 
a flood  fiear  Lock  Haven,  caused  by  an  ice  jam,  i-e suited  in  property  damages 
of  approxiiiiately  $1,000,000.  The  flood  of  1&89  inundated  parts  of  Williams- 
port, Lock  Haven  and  Milton,  destroyed  all  bridges  below  Clearfield,  and 
killed  76  persons.  The  flood  of  1936  inundated  all  the  low  lying  communi- 
ties in  the  river  va].ley.  The  national  Emergency  Council  estimated  the 
damages  caused  by  the  1936  flood  to  private,  municipal  and  corporate  prop- 
erty at  $21,300,000, 

It  is  reasonable  to  assume  that  more  devastating  floods  will  occur  in 
the  future  unless  flood  control  \.’orks  are  coxistructed . The  existing  pro- 
visions for  flood  control  are  entirely  inadequate.  Construction  of  some 
local  flood-control  structures  is  under  way  at  the  present  time, 

1,  Reservoirs  and  Detention  Basins; ---No  flood-control  reservoirs 
have  ever  been  constructed  in  the  sub-basin,  and  existing  water-supply 
reservoirs  are  few  and  of  limited  capacity.  The  Corps  of  Engineers,  U.  S, 
aray,  are  now  engaged  in  making  a survey  and  study  of  the  area  in  order  to 
develop  a plan  for  flood  protection. 

The  Waiter  and  Power  Resources  Board,  after  making  a study  of  conditions 
in  1927  submitted  a report  with  recommenda.tions  for  reducing  the  flood  haz- 
ard in  the  Lock  Haven  sector.  The  proposed  plan  for  control  consisted  of 
a dam  9 feet  high  and  860  feet  long,  to  be  constructed  at  an  estimated  cost 
of  $165,000.  This  dam  as  proposed,  v/ould  prevent  the  formation  of  ice 
gorges  below  Lock  Haven.  The  construction  of  levees  was  also  considered, 
but  at  that  time  levees  were  not  thought  to  be  feasible  because  of  the 
limited  borrowing  capacity  of  the  community.  The  proposed  dam,  below  Lock 
Haven jv/as  being  constructed  as  a project  in  193  6,  and  was  damaged 
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considerably  by  the  flood  in  March  of  that  year. 

2,  Levees: --There  are  no  levees  of  importance  along  the  V/est 
Branch  of  the  Susquehanna  River, 

JUNIaTA  SUB-BASIN,  There  are  no  flood  control  works  of  importance 
in  this  sub-basin.  Projects  for  flood  protection  have  not  been  proposed 
in  the  past,  although  major  floods  occurred  in  1889  and  1936  and  lesser 
floods  at  frequent  intervals.  The  1936  flood  caused  damages  estimated  at 
$15,200,000  in  this  sub-basin. 

Existing  flood-control  works  are  inadequate,  but  no  proposals  have 
been  made  for  future  flood  protection  works, 

LOT^R  SUSQUEHnNMA  SUB-BASIN.  Major  floods  have  occurred  in  this 
sub-basin  in  1865,  1889,  1894,  1902  and  1936  which  affected  all  the  low 
lying  communities  along  the  Susquehc^nna  River.  Floods  on  Codorus  Creek, 
in  the  vicinity  of  York,  caused  $260,000  damages  in  1834  and  $4,360,000 
in  1933.  The  floods  of  1936  caused  $10,000,000  worth  of  damage  to  prop- 
erty in  the  Lower  Susquehs-nna  Basin.  Existing  measures  for  flood-control 
are  inadequate, 

1,  Reservoirs  and  Detention  Basins:- — In  1915  the  City  of  Harris- 
burg constructed  a flood  control  dam  on  Paxton  Creek  above  the  city,  and 
paved  the  creek  channel  through  the  city,  for  the  purpose  of  reducing 
flood  damages.  Although  this  dam  protects  the  city  from  floods  on  Paxton 
Creek,  high  stages  of  the  Susquehanna  River  cause  considerable  damage  to 
property  at  Harrisburg, 

Studies  have  been  made  for  flood  control  dams  on  Codorus  Creek  for 
the  protection  of  York,  but  so  far  no  reservoirs  have  been  constructed, 

2,  Channel  Improvements; --The  City  of  York  has  established  channel 
lines  along  Codorus  Creek  within  the  city  limits.  The  channel  has  been 
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made  wider  and  deeper  and  the  stream  hanks  have  been  riprapped.  While 
these  improvements  have  increased  the  capacity  of  the  channel,  the  con- 
struction of  flood-control  reservoirs  v/ill  be  necessary  to  provide  adequate 
flood  protection  for  the  area. 

( c ) Municipal,  Domestic  and  Industrial  Supplies  . 

1.  Domestic  Supplies; A tabulation  of  all  cities,  boroughs  and 

unincorporated  places  (having  a population  of  500  or  over)  v/ithin  town- 
ships in  the  sub-basin  is  included  in  Appenaix  A.  This  tabulation  lists 
for  each  community  the  status  of  water  supply  and  such  additional  in- 
formation as  is  now  available  from  data  in  the  files  of  the  Pennsylvania 
State  Planning  Board. 

North  Branch  Sub-Basin; ^Llost  of  the  communities  in  this  sub-basin 

obtain  adequate  supplies  of  good  quality  from  relatively  clean  uplaiid 
sources.  The  Scranton  and  Wilkes-Barre  metropolitan  areas  are  served 
water  of  this  type  by  the  Scranton-Spring  Brook  Water  Company.  Three 
communities  - Danville,  Sayre  and  Berwick  - obtain  their  supplies  from 
the  main  stream  of  the  North  Branch  Susquehanna  River. 

Computations  made  on  the  basis  of  data  contained  in  the  yearbook  of 
the  Pennsylvania-Department  of  Health  for  1934  (unpublished)  indicate 
that  80  communities  in  the  sub-basin  were  served  treated  water,  either 
filtered  and  chlorinated,  or  chlorinated.  The  total  population  served 
treated  v/ater  amounted  to  797>880  persons  or  88  percent  of  the  1934 
population.  132,100  persons  residing  in  7 cominunities,  or  approximately 
14  percent  of  the  estimated  1934  population,  were  served  filtered  water. 
665,780  persons  in  73  communities,  or  approximately  74  percent  of  the 
estimated  1934  population  were  served  with  chlorinated  v/ater.  The  re- 
maining 12  percent  derived  their  supplies  from  private  springs  or  wells. 
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West  Branch  Sub-Basin; In  general,  the  conimunities  of  this  sub- 


basin are  supplied  with  an  abundance  of  water  of  good  quality  from  upland 
and  underground  sources.  The  main  stem  of  the  West  Branch  is  not  used  as 
a source  of  supply  except  by  Muncy  and  Liunber  City  which  utilize  it  for 
auxiliary  sources  of  supply. 

Computations  made  on  the  basis  of  information  contained  in  the  year- 
book of  the  Pennsylvania  Department  of  Health  for  1934  (unpublished)  in- 
dicate.* that  19,630  persons  in  7 communities,  or  approximately  7 percent 
of  the  estimated  1934  community  population,  IJ  were  served  filtered  water. 
In  fifty-five  communities  chlorinated  water  was  served  to  168,850  persons 
or  61  percent  of  the  estimated  community  population  for  1934.  Up-to-date 
data  are  not  available  for  the  remainder  of  the  population,  but  it  is 
assumed  that  the  majority  of  these  people,  or  50  percent  of  the  total  esti- 
mated 1934  population  of  the  sub-basin,  derived  their  supplies  from  private 
wells  and  springs. 

Juniata  Sub-Basin:- — The  majority  of  coriiraunit ies  in  this  sub-basin 
are  supplied  with  water  from  upland  sources.  Approximately  46  percent  of 
the  estimated  total  1934  population  or  68  percent  of  the  estimated  1934 
community  population  8 / were  served  purified  water  by  public  water  supply 
companies • 

Computations  on  the  basis  of  the  1934  (unpublished)  report  of  the 
Pennsylvania  Department  of  Health  indicate  that  8,500  persons  in  2 com- 
munities are  served  filtered  water.  This  comprises  approximately  4 per- 
cent of  the  estimated  1934  community  population.  Chlorinated  water  was 

7 / See  Table  II-A.  This  figure  is  made  up  of  the  population  of  incorpor- 
ated places  in  1934  as  estimated  by  the  Pennsylvania  State  Planning 
Board  plus  the  population  of  unincorporated  places  in  1934  as  reported 
by  Rand-McHally  & Company. 

8V  See  Table  II-B.  This  figure  is  made  up  of  the  population  of  incorpor- 
ated places  in  1934  as  estimated  by  the  Pennsylvania  State  Planning 
Board  plus  the  population  of  unincorporated  places  as  reported  by 
Rand-McNally  & Company. 
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served  to  131,200  persons  in  20  communities,  or  approxima.tely  64  percent 
of  the  estimated  1634  community  population. 

Lower  Susquehanna  Sub-Basin: ^"^uter  supply  has  not  been  a serious 

problem  in  this  sub-basin,  c^nd  most  communities  have  adequate  supplies  of 
good  quality.  In  some  sections  of  the  sub-basin,  particularly  in  the 
eastern  part  of  Cumberland  County,  the  solution  channels  otf  the  limestone 
formations  cause  a dangerous  condition  which  affects  many  of  the  rural 
population  depending  on  wells  and  springs  for  untreated  supplies.  In 
1936  an  outbreak  of  typhoid  fever  in  the  vicinity  of  Hogestov/n  WaS  respon- 
sible for  eleven  deaths. 

Harrisburg,  the  largest  city  in  the  sub-basin,  obtains  its  supply  by 
filtering  wa'';er  from  the  Susquehanna  River,  at  times  of  lov/  flo«7,  treat- 
ment is  difficult  and  the  water  contains  ooiectionable  odors  and  tastes. 
Flood  stages  inundated  the  filter  beds  and  pumping  station  of  the  municipal 
plant  in  1936,  making  the  city  dependent  upon  emergency  supplies  obtained 
from  surrounding  cities  and  boroughs. 

Other  communities  obtaining  their  supplies  from  the  main  stem  of  the 
river  are  Steelton,  Columbia,  Safe  Harbor  and  Holtv/ood.  Creeks,  springs 
and  wells  are  used  by  the  remaining  communities  as  sources  of  public  v7ater 
supply. 

Data  compiled  from  the  yearbook  of  the  Pennsylvania  Department  of 
Health  1934,  (unpublished)  indicate  that  612,295  persons  in  85  communities 
of  the  sub-basin  were  served  purified  water,  either  filtered,  chlorinated 
or  both.  This  comprised  o3  percent  of  the  estimated  1934  population  of  tlie 
sub-basin.  It  is  assumed  that  the  remaining  37  percent  of  the  population 
derived  their  supplies  largely  from  private  springs  and  vvells. 

Filtered  water  was  served  to  366,675  persons  in  38  communities;  this 
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population  represented  52  percent  of  the  sub-basin  coiranunity  population. 9 / 
Chlorinated  water  was  served  to  245,620  persons  in  47  communities,  which 
represented  35  percent  of  the  sub-basin’s  community  population. 

2.  Industrial  Supplies; There  is  no  State  Department  having 

jurisdiction  over  industrial  water  supplies  and  complete  data  concerning 
them  are  not  available.  The  Water  Resources  Inventory  Report  of  the 
’Vater  Supply  Commission  published  in  1916  listed  industrial  supplies,  but 
this  information  is  now  obsolete.  In  general  the  water  using  industries 
are  located  along  the  banks  of  the  streams, 

(d)  Irrigation: The  Susquehanna  Basin  has  an  ample,  dependable  and 

well  distributed  rainfall  which  is  generally  sufficient  for  the  needs  of 
agriculture.  Irrigation  is  unnecessary,  and  is  not  used  except  in  small 
areas  for  the  intensive  cultivation  of  special  crops, 

(e)  Water  Power: — -IThile  the  Susquehanna  River  has  a large  potential 
water  power,  little  has  been  developed  except  in  the  Lower  Susquehanna 
Sub-Basin, 

1.  Mechanical: There  are  five  mechanical  water  power  plants, 

developing  more  than  100  horsepov/er  in  the  Basin,  all  of  which  are  lo- 
cated in  the  Lower  Susquehanna  Sub-Basin, 


Stream 

Name  of  Plant 

Total  Installed 

Head 

Mountain  Creek 

Mt.  Holly  Springs 

Capacity  in  H.P, 

150 

Feet 

19. 

Susquehanna  River 

York  Haven 

3,400 

19.5 

Sv/atara  Creek 

Hummelstov/n 

234 

8. 

Octoraro  Creek 

Pine  Grove 

165 

12. 

Yellow  Breeches  Creek 

New  Cumberland 

335 

8. 

9 / See  Table  II-C.  This  figure  is  made  up  of  the  population  of  incorpor- 
ated places  as  estimated  by  the  Pennsylvania  State  Planning  Board  plus 
the  population  Of  unincorporated  places  as  reported  by  Rand-McNally 
and  Company. 


54-  - 


2.  Hydro-Electric : ---Power  needs  are,  for  the  most  part,  provided 
by  steam  plants.  Because  of  the  ava.ilability  of  chec^p  coal  for  power 
generation,  hydro-electric  power  developments  have  not  been  attractive  to 
priva.te  interests  except  in  those  cases  where  such  projects  do  not  require 
the  erection  of  high  dams  or  large  storage  reservoirs. 

The  following  hydro-electric  plants,  of  100  horsepower  or  over,  are 
located  in  the  Susquehanna  Basin:  - 


Name  of  Plant 

Total  Installed 

Head  in 

Stream 

or  Location 

Capacity  in  H.P. 

Feet 

North  Branch 


Fishing  Creek 

Benton 

150 

16 

Fishing  Greek 

Bloomsburg 

570 

29 

Susquehanna  River 

Susquehanna 

800 

9 

Susquehanna  River 

Lanesboro 

300 

6 

West  Branch  - 

Rock  Run 

Muncy  V«.liey 

462 

502 

West  Branch 

■Villiamsport 

100 

9 

Spring  Creek 

Milesburg 

315 

11 

Bald  Eagle  Creek 

Howard 

100 

6 

Juniata  - 

Frankstown  Branch 

Warrier  Ridge 

2,680 

27 

Raystown  Branch 

Huntingdon 

3,900 

36 

Kishacoquillas  Creek 

Yeagertown 

400 

16  to  20 

Lower  Susquehanna 

— 

Conodoguinet  Creek 

Roxbury 

800 

57 

Conodoguinet  Creek 

Newville 

180 

7 

Conodoguinet  Creek 

Carlisle 

400 

8 

Conestoga  Creek 

Rock  Hill 

525 

8 

Conestoga  Creek 

Slackv/ater 

924 

16 

Muddy  Creek 

Delta 

300 

21 

Susquehanna  River 

York  Haven 

29,213 

22 

Susquehanna  River 

Safe  Harbor 

255,200 

53 

Susquehanna  River 

Holtwood 

158,000 

48  to  63 

The  Safe  Harbor  plant  was  put  into  operation  in  1931,  and  provisions 
have  been  made  for  an  ultimate  capacity  of  510,000  H.P,  Power  from  this 
plant  is  transmitted  to  Baltimore,  Maryland. 

The  Holtwood  plant  was  completed  in  1910  and  is  operated  in  conjunction 
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with  a steam  plant  of  30,000  K.P.  The  power  from  this  plant  is  consumed 
in  Baltimore,  ^d. ^ York, .Lancaster  and  Goatesville,  Pa, 

(f)  Dra inage: Drainage  has  not  been  considered  necessary  in  the  Sus- 

quehanna River  Basin  in  Pennsylvania,  and  there  are  no  present  or  contem- 
plated drainage  projects  of  importance, 

(g)  Recreation  and  Wild  Life; — -There  are  excellent  natural  facilities, 
susceptible  to  development,  for  recreational  purposes  in  the  Susquehanna 
River  Drainage  Basin.  The  demand  for  recreational  facilities  has  far  ex- 
ceeded the  existing  ones,  and  a study  is  now  being  made  by  the  Division  of 
Parks  of  the  Department  of  Forests  and  ’"/aters  for  a comprehensive  system 
of  State  Parks  and  Park\mys  to  adequately  supply  present  and  future  re- 
creational needs. 

The  Pennsylvania  Fish  Commission  is  conducting  a program  of  stream 
improvement  for  the  smaller  unpolluted  streams  and  is  utilizing  W.P.A.and 
C.C.C,  labor  for  making  these  improvements.  After  the  improvements  have 
been  made  the  streams  are  restocked  with  game  fish. 

North  Branch  Sub-Basin: In  1934  this  sub-basin  contc^ined  2,575  acres 

of  recreational  land,  of  which  875  acres  were  publicly  owned  and  the  bal- 
ance privately  owned.  Recommendations  have  been  made  for  the  acquisition 
of  5,000  to  6,000  acres  of  land  in  Fairmont  Township,  Luzerne  County,  for 
the  development  of  Ricketts*  Glen  recreational  area.  It  is  estimated  that 
the  cost  of  acquiring  and  developing  this  land  will  be  $425,000, 

In  1934  the  State  owned  193,000  acres  of  land  in  counties  mainly  with- 
in the  sub-basin.  Of  this  amount,  106,000  acres  were  State  Forest  Land, 
and  87,000  acres  were  owned  by  the  Game  Commission,  Recommendations  have 
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been  made  lO/  for  the  acquisition  of  475)000  acres  of  State  Forest  Lands 
and  25)000  acres  of  State  Game  Lands. 

West  Branch  Sub-Basin; There  were  6,000  acres  of  recreational  land 

in  the  sub-basin  in  1934.  This  amount  is  considered  to  be  inadequate. 

In  the  same  year,  there  were  1,138)000  acres  of  State  owned  land  of  which 
1,002,000  acres  were  State  Forest  Lands  and  136,000  acres  were  State  Game 
Lands.  Recommendations  have  been  made  lO/  for  the  acquisition  of  640,000 
additional  acres  of  forest  lands  and  47,000  acres  of  game  lands. 

Juniata  Sub-Basin; In  1934  there  were  1300  acres  of  recreational 

land  in  the  sub-basin,  of  which  650  acres  were  publicly  owned.  The 
NationaJ.  Park  Service  has  recently  acquired  land  for  recreational  purposes 
in  the  northwestern  portion  of  Bedford  County  and  is  now  developing  it  as 
the  Blue  Knob  Recreational  Area. 

The  State  owned,  in  1934,  187,000  acres  of  landj  of  which  144,000  acres 
v/ere  State  Forest  Land  and  43,000  acres  State  Game  Lands.  Reconmendat ions 
have  been  made  lO/  for  the  acquisition  of  280,000  acres  of  State  Forest  Land 
and  48,000  acres  of  State  Game  Land. 

Lower  Susquehanna  Sub-Basin; In  1934  there  were  only  6,400  acres  of 

recreational  land  in  this  sub-basin,  of  )Aiiich  2,800  acres  were  publicly 
owned.  This  is  considered  to  be  inadequate  for  the  present  and  future  needs. 

In  the  same  year  there  were  134,000  acres  of  publicly  owned  forest 
land  in  this  sub-basin,  15,000  acres  of  which  v/ere  owned  by  the  Game  Com- 
mission and  the  remainder  by  the  Department  of  Forests  and  Waters.  Recom- 
mendations have  been  made  10/  for  the  acquisition  of  154,000  acres  of  State 
Forest  Land  and  66,000  acres  of  State  Gams  Land, 

10/  Preliminary  Report,  Pennsylvania  State  Planning  Board,  Harrisburg, 

Pennsylvania,  December  1934.  Page  172. 
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(h)  Correlated  Uses: The  ^'/ildwood  Park  Reservoir  in  Harrisburg  is  the 


only  important  reservoir  for  correlated  water  use  in  the  Susquehanna  Basin. 
Although  its  primary  purpose  is  flood-control,  the  reservoir  formed  by  the 
dam  is  used  for  recreational  purposes  including  boating,  fishing  and  ice- 
skat  ing, 

(i)  Imported  and  Exported  Water  Supplies: The  water  supplies  for  com- 

munities v/ithin  the  sub-basins  of  the  Susquehanna  River  Basin  are  generally 
obtained  from  the  sub-basin  in  which  the  community  is  located.  No  water  is 
exported  for  use  outside  the  Basin  with  the  exception  of  at  Sayre,  Pa., 
which  exports  water  to  R^averly,  N.  Y.,  during  the  dry  season,  which  usually 
covers  a period  of  several  months  each  year.  No  water  supplies  of  any 
importance  are  imported  into  the  Basin, 
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V WIDERGROUND  WATER 


(a)  Extent  of  Area  and  Supplies; Groundwater  is  generally  available 

throughout  the  Susquehanna  River  Basin  for  domestic  and  ILmited  industrial 
use.  In  the  areas  surrounuing  active  anthracite  coal  mining  operations, 
the  level  of  the  groundwater  has  been  lowered  by  continued  pui'npage,  ana 
most  of  the  water  which  remains  in  reach  of  wells  is  unfit  for  domestic 
use . 

The  Topographic  and  Geologic  Survey  in  Pennsylvania  in  cooperation 
with  the  United  States  Geological  Survey  has  made  studies  of  groundwater 
conditions  and  has  issued  reports  covering  tlie  eastern  and  v/estern  portions 
of  Pennsylvania.  However,  no  reports  have  been  published  for  the  central 
portion  of  the  State  which  embraces  most  of  the  Susquehanna  River  Basin  in 
Pennsylvania. 

It  is  knov/n,  however,  that  the  vi/ells  in  the  northern  portion  of  the 
Basin  draw  their  supplies  in  general  from  sandstone  formations,  v/hile  most 
of  those  in  the  southern  part  derive  their  supplies  from  limestone  forraa- 
t ions . 

(b)  Character  or  Quality; 7/ith  few  exceptions  the  chemical  character  of 

the  groundwc^ter  is  satisfactory  for  most  purposes.  The  limestone  waters 
are  usually  hard  and  contain  bicarbonates  of  calcium  and  magnesium  in 
varying  degrees.  The  v;atsrs  obtained  from  sandstones  are  usually  soft,  as 
are  those  obtained  from  quartzite  formations.  Waters  from  the  larger 
springs  in  the  limestone  sections  are  not  nighly  mineralized,  as  the  flov; 
through  the  solution  channels  is  too  large  to  permit  the  water  to  absorb 
large  amounts  of  mineral  matter. 
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(c)  Economic  Availability: Groundwater  is  generally  available  for 


domestic  and  industrial  use  throughout  the  Basin.  It  is  likewise  available 
for  limited  public  supplies  and  is  utilized  for  this  purpose  by  many  of 
the  smaller  communities  of  the  Basin.  Springs  are  nimierous  throughout  the 
entire  Basin. 

(d)  Extent  of  Use; ^'/ilhile  most  of  the  larger  communities  of  the  Basin 

depend  upon  surface  waters  as  sources  of  public  supply,  many  of  the 
smaller  ones  derive  their  public  supplies  from  springs  and  wells.  In 
1934-  there  were  100  public  water  works  in  the  Susquehanna  Basin  which 
served  water  from  v/ells  or  springs' to  146,658  persons.  75>860  of  these 
were  served  treated  water  by  42  water  works,  while  the  remainder  \?ere 
served  untreated  water  by  58  vra.ter  works.  Although  no  data  are  available 
concerning  the  752,545  persons  in  this  Basin  which  are  not  served  by 
public  water  works,  it  is  assumed  that  the  majority  of  them  depend  upon 
wells  and  springs  for  domestic  supplies i There  is  no  information  available 
concerning  the  use  of  groundwater  for  industrial  supplies. 

There  are  many  large  springs  in  the  central  and  southern  part  of  the 
Basin,  with  flows  estimated  from  2,000  to  20,000  gallons  per  minute. 

Boiling  Springs,  in  southeastern  Cumberland  County,  has  an  estimated  flow 
of  from  13,000  to  20,000  gallons  per  minute j Bellefonte  Spring,  in  Centre 
County,  has  a flow  of  from  8,000  to  14,000  gallons  per  minute j Big  Spring, 
in  Cumberland  County  has  an  estimated  flow  of  10,000  gallons  per  minute;, 
Rock  Spring,  in  Centre  County,  has  an  estima.ted  flow  of  8,000  gallons  per 
minute.  The  water  supplying  these  and  other  large  springs  generally  flows 
through  solution  channels  in  the  limestone  formations.  In  some  places, 
these  solution  channels  take  the  form  of  large  underground  storage  basins 
which  tend  to  regulate  the  flow  of  the  springs. 
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(e)  Prospective  Uses; It  appears  that  ground  water  will  continue  to 

be  used  as  source  of  public  supply  for  many  of  the  smaller  communities  of 
the  Susquehanna  Basin,  and  that  rural  population  which  cannot  be  econom- 
ically served  by  public  'water  v/orks  will  continue  to  derive  their  domestic 
supplies  from  private  wells  and  springs* 

In  the  urban  areas,  groundmter  from  drilled  wells  is  being  utilized 
for  cooling  and  air  conditioning  purposes  by  theaters,  hotels  and  public 
buildings.  This  use  will  probably  increase  in  the  future,  and  it  is  ex- 
pected that  large  quantities  of  groundwater  will  be  required  to  meet  the 
demands  of  air-conditioning  plants. 
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VI  POLLUTION  OF  STREAMS  AND  UNDERGROUND  WATERS 


Many  of  the  streams  of  the  Susquehanna  River  Basin  are  polluted  by 
sewage  and  trade  wastes.  Rav/  sewage  is  discharged  at  various  points  into 
streams  v/hich  are  used  as  sources  of  public  water  supply.  Waste  water 
from  coal  mines  and  coal  breakers  creates  troublesome  conditions  on  many  of 
the  streams,  making  the  treatment  of  water  difficult  and  the  existence  of 
aquatic  life  impossible.  Studies  have  been  made  of  the  pollution  problems 
for  various  sections  of  the  Susquehanna  River  by  the  Sanitary  Water  Board 
of  Pennsylvania.  The  results  of  these  studies  indicate  that  a definite 
need  exists  for  the  abatement  of  pollution. 

The  North  Branch  above  the  confluence  of  the  Lackawanna  River  is 
comparatively  free  from  pollution.  The  Lackawanna  River  which  drains 
the  anthracite  coal  region  is  grossly  polluted  with  acid  mine  drainage, 
culm  and  sev/age.  The  vTater  at  the  mouth  of  this  river,  v/here  it  dis- 
charges into  tlie  North  Branch  at  Piltston,  is  usually  black  and  contains 
a heavy  load  of  culm  and  sev;age.  The  condition  of  the  v/ater  from  this 
point  does  not  improve  as  the  river  flows  through  the  metropolitan  Wilkes- 
Barre  area,  where  an  additional  heavy  sewage  load  is  contributed.  The 
tributary  streams,  draining  the  anthracite  coal  area,  add  materially  to 
the  culm  load  contributed  by  the  Lackawanna  River.  The  acid  content  of 
the  stream  retards  the  decomposition  of  sewage  and  causes  the  solids  to 
settle  to  the  bottom  of  the  river  channel.  This  sediment,  together  with 
the  acid  character  of  the  stream.,  prevents  the  existance  of  any  fish  life. 
This  condition  continues  downstream  to  Nescopeck. 

From  Nescopeck  to  Northumberland,  the  acidity  of  the  water  is  neu- 
tralized by  alkaline  waters  discharged  by  the  tributaries.  Decomposition 
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of  the  sewage,  contributed  by  upstream  communities,  begins  in  this  section 
and  the  river  improves  progressively  down  to  its  mouth  at  Northumberland, 

The  West  Branch  above  the  mouth  of  Bald  Eagle  Creek  is  decidedly  acid 
due  to  mine  drainage  from  the  bituminous  coal  fields  in  the  Clearfield  region. 
The  alkaline  water  of  Bald  Eagle  Creek  counteracts  the  acidity,  so  that  from 
the  confluence  of  Bald  Eagle  Creek  to  the  point  where  the  West  Branch  joins 
the  North  Branch  the  mter  is  alkaline.  Lock  Haven  and  Williamsport  con- 
tribute heavy  sewage  loads  which  produce  only  localized  pollution  condi- 
tions, Due  to  the  v/idth  of  the  stream  and  the  presence  of  many  rapids,  the 
condition  of  the  stream  improves  rapidly,  according  to  the  results  of  a 
survey  made  in  1932  by  the  Sanitary  Water  Board  of  Pennsylvania , the  oxy- 
gen balance  of  the  stream  from  McElhatton  to  Northumberland  v;as  considered 
to  be  satisfactory. 

The  Juniata  River  at  its  headwu.ters  is  grossly  polluted  by  sewage  dis- 
charged by  the  city  of  Altoona,  but  there  is  an  apparent  recovery  in  oxy- 
gen balance  from  a point  several  miles  below  Altoona  to  Tyrone,  at  Tyrone 
the  river  is  repolluted  by  sewage  and  industrial  wastes,  which  cause®  a 
foul  condition  for  a few  miles  below  the  city,  from  which  point  the  stream 
condition  gradually  improves.  From  a few  miles  below  Tyrone  to  its  con- 
fluence with  the  Susquehanna  River  at  Newport,  the  river  is  in  good  condi- 
tion from  a sanitary  viev/point,  Sev/age  loads  are-  contributed  by  Huntingdon, 
Mt.  Union  and  Lewistown,  but  these  loads  produce  only  loco.1  pollution  and 
do  not  adversely  affect  the  conditions  of  the  river  further  dov/nstream. 

The  main  branch  of  the  Susquehanna  River  from  Sunbury  to  its  mouth  is 
wide  and  contains  many  rapids  and  riffles.  The  presence  of  these  physical 
characteristics,  add  to  the  self-purifying  properties  of  the  stream.  A 
heavy  sewage  load  is  imposed  on  the  stream  at  Sunbury,  but  from  this  point 
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downstream  to  Harrisburg  little  sewage  is  discharged  into  the  river.  The 
tributaries  entering  the  river  from  the  eciet  contain  large  quantities  of 
acid  mine  drainage  and  culm,  while  those  entering  from  the  west  are  gener- 
ally alkaline.  These  two  types  of  v;ater  entering  from  the  tributaries  do 
not  comingle  at  times  of  low  flow,  and  at  such  times  the  river  appears  to 
contain  many  ’’color  ribbons.”  Harrisburg  and  Steelton  contribute  heavy 
sevi/age  loads,  but  the  stream  recovers  a shoi’t  distance  below  Steelton, 
Further  downstream  the  river  is  repolluted  by  the  water  from  Codorus  Creek 
which  carries  the  pollution  load  of  the  York  area.  Below  York  Haven,  the 
power  dams  create  large  storage  reservoirs  which  decrease  the  velocity  of 
flow  and  act  as  sedimentation  basins,  thus  aiding  the  rapid  recovery  in  the 
condition  of  the  stream. 

The  most  serious  problems  occur  during  times  of  lov;  flow  when  the  de- 
crease of  velocity  permits  culm,  carried  downstream  from  the  anthracite 
region,  to  settle.  This  culm  collects  in  pools  and  pockets  in  the  river 
beds,  and  during  freshets  these  deposits  are  purged,  imposing  a heavy  load 
of  sulphuric  acid  on  the  stream,  killing  fish  and  producing  a heavy  load 
on  water  filteration  plants, 

( a ) Sewage , 

North  Branch  Sub-Basint According  to  a report  submitted  to  the 

Pennsylvania  State  Planning  Board  by  the  State  Department  of  Health  in 
March  1935,  there  were  in  this  sub-basin  5 communities  having  sevifage  treat- 
ment vrorks.  The  estimated  1934  population  ll/  of  these  communities  was 
10,711  persons  or  8.bout  1.4  percent  of  the  community  population  12/  of  this 
area, 

ll/  Estimated  by  Pennsylvania  State  Planning  Board, 

12/  See  Table  II.  This  figure  is  made  up  of  the  population  of  incorporated 
places  in  1934  as  estimated  by  the  Pennsylvania  State  Planrling  Board 
plus  the  population  of  unincorporated  places  as  reported  by  Rand-McNally 
and  Company, 
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There  were  46  communities  in  the  sub-busin  having  public  sowers  but 
without  3ew.~ge  treatment  works.  The  total  estimated  1934  popul-^tion  of 
these  communities  was  516,212  persons  or  68.6  percent  of  the  community 
population  11/  of  the  sub-basin.  The  total  population  of  these  46  com- 
munities was  not  necessarily  served  by  the  public  sewers,  and  no  data  are 
available  concerning  the  number  of  persons  in  these  communities  served  by 
such  facilities. 

The  Sanitary  7/ater  Board  of  the  Department  of  Health  has  issued  orders 
to  the  boroughs  of  Canton  and  Sayre  to  install  sev/age  treatment  plants. 

Such  orders  are  issued  only  in  connection  with  permits  granted  to  communi- 
ties for  extending  or  reconstructing  sanitary  sewers. 

The  borough  of  Clarks  Summit  has  filed  an  application  with  the  P.7. A. 
for  the  construction  of  a complete  sanitary  sewer  system  and  sewage  treat- 
ment plant.  The  estimated  cost  of  this  project  is  $391,000. 

The  city  of  Scranton  has  a P.7. A.  project  under  construction  for  add- 
itional Sanitary  sev;ers  and  a sewage  pumping  station.  The  estimated  cost 
of  this  project  is  $80,124. 

West  Branch  Sub-Basin: ’According  to  the  above  mentioned  report, 

there  were  4 communities  in  this  sub-basin  having  sewage  treatment  plants 
in  1935.  These  communities  had  an  estimated  1934  population  7 / of  10,486 
persons  or  about  3.8  percent  of  the  community  population  of  this  area. 

Data  compiled  from  the  same  source  indicated  that  34  conmiunities  had 

public  sewers  but  no  sewage  treatment  works.  These  sewers  emptied  into 

streams  or  into  sevi/ers  of  adjoining  communities,  some  of  which  may  have 

sewage  treatment  plants.  The  combined  estimated  1934  population  of  these 

IJ  See  Table  II-A.  This  figure  is  made  up  of  the  population  of  incorpor- 
ated places  in  1934  as  estimated  by  the  Pennsylvania  State  Planning 
Board  plus  the  population  if  unincorporated  places  in  1934  as  reported 
by  Rand -McNally  and  Company. 
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34  communities  was  140,992  or  approximately  51  percent  of  the  community 
population  of  the  sub-basin.  No  data  are  available  concerning  the  percent 
of  the  population  of  these  communities  actually  served  by  public  sev/ers. 
There  is  a P.’V.a.  project  pending  for  the  construction  of  a complete 
sev/age  disposal  plant  for  the  borough  of  State  College,  The  estimated 
cost  of  this  project  is  $121,000,  At  present,  the  sevra.ge  of  the  borough 
is  treated  at  the  plant  of  Pennsylvania  State  College, 

Juniata  Sub-Basin? ---The  report  of  the  Pennsylvania  Department  of 
Health  listed  only  one  community,  Altoona,  having  a sewage  treatment  plant 
in  this  sub-basin.  The  estimated  1934  population  of  this  city  v/as  79,843 
persons  or  about  38,8  percent  of  the  community  population  7 / of  the  sub- 
basin. 

Data  compiled  from  the  above  source  indicated  thc^t  17  comriiunities  in 
the  sub-basin  had  public  sewers  but  no  sewage  treatment  plants.  The  com- 
bined estimated  1934  population  of  these  communities  8 / v;as  71,013  per- 
sons or  approximately  34,5  percent  of  the  community  population  of  the  sub- 
basin, No  data  are  available  concerning  the  number  of  persons  in  these 
17  communities  actually  served  by  the  public  sev/ers. 

The  Sanitary  ’Vater  Board  of  the  Pennsylvania  Department  of  Health 
has  issued  orders,  in  conjunction  with  permits  granted,  to  the  boroughs 
of  Bedford,  Tyrone,  Huntingdon  and  Mount  Union  to  provide  adequate  sewage 
treatment  facilities.  These  do  not  necessarily  constitute  all  the  com- 
munities in  the  sub-basin  that  need  sewage  treatment  works,  since  such 
orders  are  granted  only  in  connection  vi/ith  permits  granted  on  application 

of  a municipality  to  extend  or  reconstruct  its  sewers.  Of  these  four 

8 / See  Table  II-B,  This  figure  is  made  up  of  the  population  of  incorpor-f 
ated  places  in  1934  as  estimated  by  the  Pennsylvania  State  Planning 
Board  plus  the  population  of  unincorporated  places  as  reported  by 
Rand^cNally  and  Company, 
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boroughs  only  one,  Bedford,  has  prepared  plans  for  a sewage  treatment  plant 
and  sanitary  sewer  system.  The  estiiriated  cost  of  the  treatment  pl^^nt  is 
$35,000,  and  of  the  sewer  system,  $135,000. 

Lower  Susquehanna  Sub-Basin; The  above  mentioned  report  of  the 

Pennsylvania  Department  of  Health  listed  10  communities  in  the  sub-basin 
having  sewage  treatment  plants.  The  combined  estimated  1934  population  of 
these  10  communities  was  164,329  persons,  or  approximately  26.4  percent  of 
the  community  sub-basin  population.  u 

Do-ta  compiled  from  the  same  source  indicate  that  25  communities,  with 
a combined  estimated  1934  population  of  253,919  persons  or  about  36.3  per- 
cent of  the  community  sub-basin  population,  had  public  sewers  but  no  se\w~ge 
treatment  plants.  No  data  are  available  concerning  tl:e  number  of  persons 
in  these  communities  actually  served  by  public  sewers. 

The  township  of  Spring  Garden,  in  York  County,  has  a P.7LA,  project 
pending  for  the  construction  of  sanitary  sewers.  Sewage  from  this  town- 
ship will  be  treated  at  the  central  disposal  plant  at  York,  Pa,  The 
estimated  cost  of  the  proposed  sev/ers  in  this  tov/nship  is  $794,545, 

A sewer  system  is  now  under  construction  for  the  borough  of  Penbrook, 
which  will,  when  completed,  connect  with  the  sewer  system  of  Harrisburg, 

Pa,  The  estimated  cost  of  this  construction  is  $130,909, 

(b)  Trade  7/astess The  Sanitary  ’.Vater  Board  of  Pennsylvania  has  endeav- 

ored over  a period  of  years  to  obtain  the  proper  disposal  of  industrial 
wastes  which  are  discharged  into  the  waters  of  the  State, 

An  agreement  was  made  v/ith  the  tanning  industry  in  1924,  and  a com- 
mittee xjblS  organized  to  study  the  treatment  of  tannery  wastes.  Funds  for 

u See  Table  II-C.  This  figure  is  made  up  of  the  population  of  incorpor- 
ated places  as  estimated  by  the  Pennsylvania  State  Planning  BOard  plus 
the  population  of  unincorporated  places  as  reported  by  Rand-McNally 
and  Company, 


this  study  were  provided  by  the  tanning  industry.  Experimental  plants 
were  constructed,  and  a report  v;as  issued  which  contained  the  results  of 
the  studies  together  v/ith  recommendations  for  the  control  of  tannery  wastes. 
The  recomiiiendations  were  accepted  by  the  Sanitary  Water  Board,  and  the 
ma"jority  of  tanning  plants  have  followed  the  recommendations  of  the  Com- 
mittee, installing  necessary  treatment  facilities  which  have  brought  about 
a reduction  in  the  amount  of  pollution  from  this  source, 

A similar  agreement  made  v/ith  the  pulp  and  paper  industries  in  1926, 
has  resulted  in  the  reduction  of  pollution  from  industries  of  this  type. 

The  Sanitary  Water  Board  has  undertaken  a study  for  the  proper  treatment 
of  sulphite  wastes  which  are  nov/  being  discharged  by  many  of  the  pulp  and 
paper  manr.factures , In  1928  agreements  v/ere  made  with  the  by-product  coke 
industry  and  the  manufactured  gas  industry.  These  agreements  resulted  in 
the  adaption  of  treatment  methods  which  reduced  pollution  from  these  sources, 

(c)  Oilfield  and  Mining  Wastes: The  production  of  eaithracite  coal  is 

the  major  industry  of  the  North  Branch  Sub-Basin  and  extends  southward  in- 
to the  Lower  Susquehanna  Sub-Basin.  Culm  and  mine  refuse  are  piled  on  low 
areas  adjacent  to  streams.  During  times  of  high  water  stages,  culm  and 
refuse  from  these  dumps  is  washed  into  the  stream  channels.  Culm  and  silt 
from  coal  v/asheries  is  carried  directly  into  the  streoms  from  those  break- 
ers which  do  not  h^ve  adequ-^te  settling  beds  for  the  wash  v/ater.  Mine 
drainage  also  contributes  to  the  pollution  of  the  streams. 

These  mine  wastes  contain  a large  amount  of  sulphuric  acid  v/hich  kills 
aqucitic  life  and  makes  water  treatment  difficult.  The  silt  and  culm  is 
washed  down  stream  and  restricts  stream  channels,  which  increases  the  flood 
hazard, 

rt.lthough  some  operators  have  installed  sludge  ponds  for  settling  the 
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wa^ste  products,  little  improvement  has  been  made  in  the  condition  of  the 
streams.  Finer  sizes  of  coal  are  being  recovered  from  the  breakers,  and 
in  some  instances  the  silt  is  being  used  for  filling  abandoned  workings. 

According  to  information  contained  in  a report  made  by  the  Pennsyl- 
vania Topographic  and  Geologic  Survey  in  1928  there  are  approximately 
900,000,000  tons  of  fine  coal  in  the  stream  beds,  approximately  10,000,000 
tons  of  coal  have  been  recovered  by  dredging  processes.  Since  the  progress 
of  the  culm  and  silt  towards  Chesapeake  Bay  is  very  slow,  it  is  evident 
that  many  years  would  be  required  for  the  river  system  to  clear  itself  of 
the  mine  refuse  already  in  the  stream  beds.  Additional  refuse  is  con- 
stantly being  deposited  in  the  stream  channels  increasing  the  burden  of 
the  streams.  Many  problems  are  presented  in  the  treatment  of  mine  v;astes, 
the  solutions  to  which  can  be  obtained  only  through  cooperation  and  studies 
by  the  mine  opemtors. 

Pollution  from  bituminous  coal  mines  is  serious  in  the  ’Vest  Branch 
Sub-Basin.  Large  amounts  of  sulphuric  acid  are  discharged  into  the  streams 
causing  the  waters  to  be  acid  as  far  downstream  as  Lock  Haven.  The  sulphu- 
ric acid  comes  from  mste  water  and  mine  drainage  discharged  by  both 
active  and  abandoned  mines,  and  from  industrial  mstes  and  gob  piles  v;hich 
have  been  deposited  in  or  along  the  streams.  The  refuse  from  the  mines  is 
washed  downstream  where  it  accumulates  in  pockets  in  the  stream  channels, 
at  times  of  freshets  or  highwater  these  pockets  are  purged,  imposing  a 
high  acid  load  which  kills  all  fish  life.  Although  an  agreement  made  in 
1929  with  the  operators  of  bituminous  coal  mines  has  resulted  in  a slight 
reduction  in  pollution,  the  results  have  not  been  great  enough  to  remedy 
the  condition, 

"Under  various  "Emergency  Programs"  and  currently  under  'V.P.a.,  re-- 
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duct  ion  of  the  acid  drainage  has  been  attempted  by  sealing  abandoned  minos. 
These  projects  sponsored  by  the  Pennsylvania  Department  of  Health  provide 
for  the  air-sealing  of  abcxndoned  mines  to  prevent  the  formation  of  acid 
caused  by  the  oxydation  of  pyrites,  a survey  is  now  being  conducted  by 
the  Department  of  Health  to  obtain  factual  info-rmation  pertaining  to  the 
number  of  abandoned  mines,  the  araount  of  acid  drainage  and  the  effects  of 
the  work  accomplished. 

There  is  a small  oilfield  located  in  the  western  'part  of  Tioga  County, 
but  pollution  from  this  source  is  negligible. 

Silt  and  Erosion: The  Soil  Conservation  Service  of  the  U.  S,  Depart- 

ment of  Agriculture  has  made  a Reconnaissance  Erosiqn  Survey  of  Pennsyl- 
vania, Locations  of  prevailing  types  of  erosion  are  portrayed  on  a map 
issued  by  the  above  mentioned  Bureau  in  1935. 

North  Branch  Sub-Basin; Large  areas  in  the  northern  part  of  the  sub- 

basin are  subject  to  moderate  sheet  erosion.  These  areas  are,  in  general^ 
located  along  the  banks  of  the  North  Branch,  and  in  the  northeastern  sec- 
tion, The  lov»?er  section  of  the  sub-basin  is  subject  to  moderate  sheet 
erosion  with  occassional  gullies.  Most  of  the  tributaries  have  rapid 
flows  and  tend  to  clear  their  channels  of  accumulations  washed  dov;n  from 
the  upper  reaches.  Check  dams  v/culd  aid  in  preventing  the  material  from 
from  being  v;ashed  downstream  but  the  problem  should  be  solved  at  its 
source.  Erosion  control  will  necessitate  the  planting  of  steep  slopes, 
subject  to  erosion,  in  soil  conserving  crops  or  grasses. 

^¥est  Branch  Sub-Basin: There  is  little  or  no  erosion  in  the  north- 

ern part  of  the  sub-basin  due  to  the  fact  that  most  of  the  area  is  forested. 
There  are  large  areas  in  the  southern  part  subject  to  moderate  sheet  eros- 
ion with  occassional  gullies.  These  areas  are,  for  the  most  part,  located 
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along  Bald  Eagle  Creek  and  the  main  stem  of  the  ’jVest  Branch  from  Lock 
Haven  to  Northumberland.  It  would  appear  that  considerable  quantities  of 
silt  are  v/ashed  into  these  streams  but  no  definite  information  on  this 
subject  is  available, 

Juniata  Sub~Basin; — -The  high  lands  and  ridges  occupying  this  sub- 
basin are  well  wooded  and  are  not  subject  to  erosion*  The  narrow  valleys 
between  the  ridges  are  subject  to  varying  degrees  of  erosion.  Large  areas 
of  these  low  lands  are  subject  to  modero-te  sheet  erosion  with  occassional 
gullies.  In  the  western  portion  of  the  sub-basin,  particularly  in  the 
vicinity  of  Petersburg,  Huntingdon  County,  there  are  small  areas  subject 
to  severe  sheet  erosion.  It  would  appear  that  the  streams  of  the  sub- 
basin carry  large  amounts  of  silt,  but  no  factual  data  pertaining  to  the 
amount  of  silt  carried  by  the®  are  available. 

Lower  Susquehanna  Sub-Basin; ---LarKe  areas  in  this  sub-basin  are 
subject  to  moderate  sheet  erosion.  Such  areas  exist  above  Harrisburg  and 
in  York  and  Lancaster  Counties.  In  these  two  counties  the  rapid  run-off 
which  follows  every  heavy  rain  carries  much  soil  from  the  extensively 
cultivated  farm  lands, 

(e)  Irrigation  and  Drainage; Irrigation  is  used  to  a very  limited  ex- 

tent in  the  Basin  and  there  are  no  drainage  systems  of  importance.  Pollu- 
tion from  these  sources  is  therefore  negligible. 
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VII  SmaiARY  OF  DEFICIENCIES  AND  FUTURE  M5EDS 

(a)  Navigation; Although  navigation  was  extensively  developed  in  the 

Susquehanna  River  Basin  in  the  nineteetith  century,  by  a system  of  canals 
paralleling  the  main  stream  and  its  m.ajor  tributaries,  these  canals  were 
abandoned  prior  to  1900.  At  the  present  time  navigation  is  limited  to  the 
tidewater-  section  of  rhe  Susquehanna  River,  from  Chesapeake  Bay  to  Port 
Deposit,  Maryland.  As  previously  mentioned,  several  reports  have  been 
prepared  on  the  advisability  of  constructing  a modern  system  of  waterways 
for  various  reaches  of  the  river.  None  of  these  reports  has  recommended 
the  construction  of  any  navigation  project.  Existing  railroad  and  highway 
transportation  systems  are  apparently  adequate  for  the  present  and  immedi- 
ate futiAre  needs  of  the  Basin.  However,  suitable  safeguards  for  possible 
future  navigation  facilities  should  be  considered  in  connection  with  any 
water  power  developments. 

(b)  Flood  Control; Flood  Control  is  the  major  need  of  the  Susquehanna 

River  Drainage  Basin.  Great  floods  have  occurred  on  the  Susquehanna  River 
and  its  main  tributaries,  and  all  communities  located  on  the  flood  plains 
of  these  streams  have  suffered  enormous  flood  damages.  Although  these 
major  floods  have  not  occurred  frequently,  floods  of  lesser  magnitude 
occur  regularly  and  result  in  property  damages  and  interruptions  to  busi- 
ness and  communication  systems. 

Vifilliamsport , Wilkes-Barre,  Lock  Haven,  Sunbury,  Lewistown  and  York 
are  subject  to  serious  flood  damages,  while  many  of  the  other  communities 
are  subject  to  lesser  damages. 

No  adequ&.te  flood  protection  works  have  been  constructed  by  any  com- 
munity in  the  Basin.  Flood  control  has,  in  the  past,  been  regarded  as  a 
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local  problem  for  the  communities  subject  to  flood  damages.  However,  this 
attitude  has  recently  changed,  and  at  the  present  time  surveys  and  studies 
are  under  way  to  provide  factual  data  for  a flood  prevention  plan  for  the 
entire  Basin. 

The  construction  of  levees  has  been  deemed  advisable  for  the  immediate 
protection  of  certain  communities,  and  funds  for  this  construction  have 
been  alloted  for  Wilkes-Barre,  Kingston  and  Edwardsville.  Levees  have  been 
recommended  for  other  communities,  but  construction  has  been  deferred  due 
to  financial  reasons  and  the  refusal  of  the  communities  to  cooperate  with 
State  and  Federal  agencies. 

The  Corps  of  Engineers,  U.  S.  Army,  is  now  engaged  in  making  a study 
of  possible  locations  for  flood  control  reservoirs  near  the  headwaters  of 
the  streams;  and  the  Pennsylvania  Department  of  Forests  and  Waters  is  co- 
operating in  making  additional  studies  for  Pennsylvania.  It  has  been  con- 
tended that  sites  are  not  available  for  the  construction  of  reservoirs 
large  enough  to  control  the  flood  waters  of  these  streams,  and  that  levees 
are  the  only  possible  solution  to  the  problem.  Public  opinion  is  naturally 
adverse  to  this  type  of  protection  which  -.cts  as  a constant  reuiinder  of  the 
flood  hazard.  Levees  v/ill  afford  only  partial  protection  to  the  people 
and  property  located  in  the  flood  plains.  Ultimate  protection  can  be  se- 
cured only  through  a combined  plan  of  flood  control  reservoirs,  channel 
improvements,  levees  and  intelligent  zoning.  Much  of  the  property  subject 
to  flood  damages  should  be  removed  to  higher  ground, 

(c)  Municipal,  Domestic  and  Industrial  Supplies: In  general,  water  supply 

does  not  present  a serious  problem  in  this  3asin,  However,  there  are  many 
of  the  smaller  communities  writhout  public  water  supplies  for  which  such 
facilities  should  be  provided.  The  larger  communities  are  supplied  with 
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water  which  is  adequate  in  quantity  and  of  good  quality.  Most  of  the 
larger  supplies  are  obtained  from  upland  sources  a:id  from  creeks. 

Harrisburg  is  the  largest  city  which  utilizes  the  main  stream  of  the 
river  as  a source  of  supply.  During  times  of  low  flow,  the  hardness  of 
the  water  is  increased,  and  difficulty  is  experienced  in  filtering  and 
treating  it.  The  filter  plant  for  the  Harrisburg  supply,  located  on  an 
island,  is  subject  to  damage  from  floods.  During  the  flood  of  March,  1936, 
the  flood  waters  completely  inundated  the  filter  plant,  and  caused  a seri- 
ous curtailment  of  supply  even  after  the  flood  stage  had  subsided.  Due  to 
the  danger  of  curtailment  of  supply  during  flood  stages  and  due  to  the 
hardness  and  degree  of  pollution  of  the  water  at  low  stages,  it  would  seem 
advisable  that  studies  be  made  for  obtaining  a dependable  supply  of  whole- 
some water  from,  clean  upland  sources. 

Other  communities  are  in  need  of  minor  improvem.ent s and  extensions  to 
their  existing  supplies  and  these  should  receive  proper  consideration. 

Many  of  the  smaller  communities  of  the  Susquehanna  Basin  utilize 
groundwater  as  a source  of  supply.  In  1934-  there  were  100  water  works 
in  the  Basin  serving  water  from  underground  sources  to  146,658  persons. 

In  the  same  year  752,54-5  persons,  not  served  by  public  water  works,  utilized 
underground  v;aters  as  sources  of  public  supply.  Since  approximately  35 
cent  of  the  Basin's  population  is  dependent  upon  groundwater  as  a source  of 
supply,  it  would  seem,  advisable  that  additional  groundwater  studies  be  made 
to  determine  the  extent  and  probable  future  availability  of  groundwater  for 
this  purpose.  Although  groundv;ater  is  now  being  utilized  in  many  localities 
for  cooling  and  air-conditioning  purposes,  it  is  to  be  expected  that  this  use 
will  increase  in  the  future. 

No  adequate  data  are  available  concerning  industrial  water  supplies,  or 
the  adequacy  of  such  supplies,  in  the  Susquehanna  River  Basin. 
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(d)  Irrigation; Irrigation  is  not  necessary  in  the  Susquehanna  River 

Basin.  In  the  past,  ru.infall  has  been  adequate  to  supply  the  needs  of 
vegetation  and  irriga.tion  has  not  been  practiced  except  in  the  intensive 
cultivation  of  special  crops. 

(e)  V/ater  PoY/er; — -As  indicated  in  Section  IV  - (e)  water  power  has  been 
extensively  developed  on  the  lower  section  of  the  Susquehanna  River,  The 
existing  plants  are  interconnected  with  large  steam  operated  plants  in  the 
vicinity  of  Philadelphia,  Pa.  and  Baltimore,  Md,  and  are  used  for  base  or 
peak  loads  depending  upon  the  river  stages. 

According  to  a report  made  by  the  Corps  of  Engineers,  U,  S.  army  - 
H,  D.  /f395,  73rd  Congress,  2nd  Session  - there  were  46  potential  power 
and  storage  sites  on  the  Susquehanna  River,  T’.venty  of  these  sites  were 
considered  to  be  suitable  for  storage  only,  and  the  remaining  26  were  con- 
sidered suitable  for  power  dams.  The  report  recommended  the  construction 
of  a system  of  ten  hydro-electric  plants,  nine  of  which  are  located  in 
Pennsylvania,  when  the  need  for  additional  power  becomes  evident. 

These  projects  listed  in  the  recoDimended  order  for  construction  are; 

SITE  IMSTaLLED  FIRST  COST  MOT  IIXLUDIMC-  .U^HUAL 

KILOTATTS  INTEREST  DURING  C0N3TRUC-  CIl-^RGE 

TION 


Raysto^TO 

Add,  Units  at  Safe 

141,000 

$ 21,528,000 

<p  2,368,000 

Harbor 

90,000 

5,400,000 

594,000 

Shocks  Mills 

366,000 

42,632,000 

4,711,500 

SUSQUEHANNA  jj^b 

Marysville 

165,000 

22,582,000 

2,484,000 

Keating 

514,000 

68,647,000 

7,551,200 

SUSQLtEEaNIA  #7 

Clarks  Ferry 

161,000 

23,325,000 

<c,,do5,800 

SUSQUEHaNIA  #8 

Paxton 

224,000 

29,025,000 

3,192,800 
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SITE 

INSTALLED 

KILO^VaTTS 

FIRST  COST  NOT  INCLUDING 
INTEREST  DURING  CONSTRUC- 
TION 

annual 

CHaRGE 

'(VEST  branch  #1 

Muncy 

56,700 

$ 9,190,000  $ 

1,010,900 

'fffiST  BR..MCH 
Farrandsville 

134,400 

16,871,000 

1,855,800 

total 

1,872,100 

$239,400,000 

(f)  Drainage: In  the  pa st^  dr^a inage  has  not  been  necessary  in  the  Sus- 

quehanna River  Basin  except  in  small  localized  areas.  Apparently  there  is 
no  need  for  any  large  scale  drainage  projects  in  this  B-asin. 

(g)  Recreation  and  Wild  Life: — -There  is  a definite  need  for  additional 
recreational  facilities  in  this  Basin.  The  popularity  of  all  forms  of  re- 
creation such  as  boating,  swimming  and  fishing  is  increasing  and  present 
facilities  are  inadequate.  Provision  for  such  facilities  should  be  in- 
cluded in  water  development  for  other  purposes  whenever  possible  and  in 

certain  instances  developments  primarily  for  recreational  uses  is  desirable. 

* 

The  Preliminary  Report  of  the  Pennsylvania  State  Planning  Board, 
December  1934,  states,  "The  recreational  use  of  the  forest  is  an  equal 
public  service,  and  shortly  may  be  recognized  as  even  a greater  one  than 
supplying  raw  wood  materials  where  population  is  as  dense  as  Pennsylvaniaf  s 

A specialized  phase  of  the  use  of  land  for  recreation  must  be  recognized 

in  hunting  and  fishing," 

Recommendations  have  been  m.ade  by  the  Pennsylvania  State  Planning 
Board  for  the  acquisition  of  approximately  186,000  acres  of  land  for  game 
refuges  and  hunting  grounds,  and  for  1,549,000  acres  of  additional  State 
Forest  Lands. 
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In  connection  with  the  construction  of  large  reservoirs,  13/  it  is 
considered  desirable  by  authorities  on  wild  life  to  build  low  water  darns 
in  the  drav/s  of  the  main  reservoirs  in  order  to  maintain  pools  for  the 
propogation  of  fish,  water  fowl  and  fur-bearing  animals  viien  the  main 
reservoir  is  dravm  dov/n  - Mr.  0.  M.  Deibler,  Commissioner,  Pennsylvania 
Fish  Coimmission,  recommends  a minimum  water  area  of  5 acres  for  such  pools. 

( h ) Rectification  of  Existing  and  Prevention  of  Future  Contamination : 

The  discharge  of  untreated  wastes  from  municipalities,  industries  and  coal 
mines  presents  a serious  pollution  problem  in  the  Suso^uehanna  River  Basin. 

A report  on  Water  Pollution  by  the  Special  Advisory  Committee  of  the 
National  Resources  Committee  in  1935  states  - "That  the  problems  of  stream 
pollution  by  industrial  waste  and  domestic  sewage  are  outstripping  the 
best  efforts  of  those  whose  function  it  is  to  effect  an  economical  and 
rational  balance  between  sensible  regulation  and  industrial  expansion. — 
That  control  of  streain  pollution  is  generally  and  logically  a function  of 
State  government,  and  that  in  most  states  existing  legal  authority  to  limit 
the  degree  of  water  pollution  must  be  exercised  with  rare  judgment  to  pre- 
vent curtailment  of  industry  which  might  produce  undesirable  social  and 
economic  consequences." 

Statistics  indicate  that  most  of  the  municipalities  in  the  Basin  dis- 
charge their  sev/age  untreated  into  the  streams.  There  is  a definite  need 
for  the  abatement  of  pollution  arising  from  this  source.  In  the  interest 
of  health,  all  the  larger  cities  should  treat  their  sewage  before  discharg- 
ing it  into  nearby  streams.  However,  comniunit ies  along  the  Lackawanna 
River,  v/hich  contains  large  amounts  of  sulphuric  acid,  should  not  be  obliged 
to  treat  their  sevi/age  until  the  acid  condition  of  this  stream  is  remedied. 

The  acid  waters  prevent  the  decomposition  of  the  sewage,  so  that  nuisance 

13/  Suggested  by  Mr.  Seth  Gordon,  Executive  Secretary,  Pennsylvania  Game 

Commission. 
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conditions  from  sewage  do  not  occur. 

Pollution  of  streams  by  anthracite  mine  wastes  originate  chiefly  along 
the  North  Branch  and  its  tributaries  belovi;  Pietston.  Pollution  of  this 
nature  can  be  prevented  only  at  its  source.  There  is  a definite  need  for 
research  and  studies  to  discover  a suitable  method  for  the  prevention  of 
pollution  from  anthracite  mines. 

Along  the  'Vest  Branch  above  Lock  Haven,  acid  mine  vi/ater  from  bitumin- 
ous mines  is  the  chief  cause  of  pollution.  The  continuation  of  the  present 
mine  seeling  program  for  abandoned  mines  will  aid  in  the  abatement  of  this 
condition.  No  effective  method  has  been  developed  for  the  elimination  of 
acid  mine  water  from  active  mines.  This  matter  should  receive  further  study. 

Although  agreements  have  been  entered  into  with  different  industries 
for  the  treatment  of  their  wastes,  they  have  not  been  adhered  to  strictly. 

In  regard  to  trade  v¥astes,  Dr.  W.  L.  Stevenson,  Chief  Engineer,  Pennsylvania 
Department  of  Health, in  a paper  presented  to  the  Chemical  Engineering  Con- 
gress of  the  World  Power  Conference,  stated:-  "The  increase  in  different 
kinds  of  industrial  'wastes  and  in  the  aggregate  volume  discliarged  into 
streams  together  with  the  increasing  need  to  use  streams  for  public  purposes 
has  made  control  of  resulting  harmful  pollution  an  urgent  public  problem, 
the  solution  of  v/hich  so  far  has  generally  been  by  abatement  through  cor- 
rective means  of  treatment." 

"This  corrective  way  should  be  expanded  by  or  under  the  auspices  of 
central  governments,  by  research  to'ward  lessening  the  pollution  potenti- 
alities  of  industrial  wastes  through  changed  processes  of  manufacture,  re- 
use of  usable  wastes  and  recovery  of  marketable  by-products  as  preventative 

t 

measures  thereby  minimizing  corrective  works." 
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"This  is  too  big  a task  for  single  units  of  government  or  of  industry 
to  successfully  undertake.  It  requires  an  impartial,  competent,  central- 
ized authority,  working  in  close  cooperation  with  State  authorities  and 
with  industries.” 
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POTOMC  RIVER  BASIN 


I GENERAL  DESCRIPTION  OF  THE  PQTCMAC  BASIN 


(a)  Lengths In  Pennsylvania,  maximum  35  miles. 

(b)  Breadths ---In  Pennsylvania,  maximum  98  miles. 

(c)  Area; In  Pennsylvania,  1,570  square  miles. 

(d)  Physiography; Entire  Basin  15/  lies  within  the  Appalachian  Highlands. 

1.  Topography; The  western  half  of  the  Basin  lies  in  the  Allegheny 

Mountains,  the  Allegheny  escarpment  being  the  western  watershed.  This 
mountain  system  traverses  the  Basin  in  a series  of  parallel  ridges  running 
northeasterly  to  southwesterly.  The  eastern  half  of  the  Basin  lies  in  the 
Piedmont  Plateau.  The  Blue  Ridge  Mountains  terminate  in  South  Mountain, 
which  traverses  the  Basin  in  western  Adams  County.  Between  South  Mountain 
and  the  Allegheny  Ranges  lies  the  broad,  fertile  Cumberland  Valley,  The 
streams  flow  southerly  and  many  of  them  in  the  western  part  of  the  Basin 
lie  in  valleys  between  the  ridges. 

2.  Geology; The  extreme  folding  of  the  strata  and  subsequent  eros- 

ion have  exposed  the  rocks  in  a series  of  parallel  outcrops.  Sandstones 
and  shales  prevail  in  the  higher  areas,  wiriile  the  limestones  are  generally 
found  in  the  valleys.  The  Cumberland  Valley  is  principally  a limestone 
formation,  abounding  in  springs,  while  South  Mountain,  and  the  Plateau 
region  to  the  east,  are  of  sandstone,  shale  and  trap  formations, 

(e)  Cover; See  Reconnaissance  Land  Use  Map  (Fig.  Ill)  and  Table  IX  which 

indicates  the  proportion  of  various  types  of  cover  within  the  Basin. 

w Source iParagraphs  (a)  and  (b);-Scaled  from  Stream  Map  of  Pennsylvania- 

Scale-6  miles  z 1 inch.  Paragraphs  (c)  and  (d);-Water  Resources  In- 
ventory Report,  Part  III  - Gazattser  of  Streams.  -Pennsylvania  V/ater 
Supply  Commission,  Harrisburg,  Pennsylvania,  I916.  (f)  Preliminary  Re- 
port of  Pennsylvania  State  Planning  Board,  Harrisburg,  Pennsylvania, 
December  1934-,  Page  69* 

1^  All  further  references  to  the  Potomac  Basin  in  this  report,  except  as 
noted,  refer  to  that  portion  of  the  basin  lying  within  Pennsylvania. 
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TABLE  IX 


APPROXmTE  FORESTED  AND  CLK-vRED  UNO  CI^SSIFIC^TIONS 

POTOMAC  DRAINAGE  BASIN  IN  PENNSYLVANIA 


Classification 

Acres 

Percentage 

of 

Area 

Forested 

393,000 

39% 

Cleared  Non-Farm 

36,000 

4^ 

Cleared  Farm 

517,000 

51^ 

Cleared  Urban,  R.  R,, 
Highways,  etc. 

59,000 

6% 

Total  Land 

1,005,000 

— 

Note:-  Prepared  from  ’’County  area  data"  in  the  files  of  the  Department  of 


Forests  and  Waters,  assuming  parts  of  counties  in  i?;atershed  have 
same  proportions  of  each  land  class  as  the  entire  county. 

(f)  Climate; In  the  extreme  eastern  portion  of  the  Basin,  embracing 

Adams  County,  and  in  the  extreme  northern  portion,  embracing  the  north- 
western part  of  Franklin  County,  the  mean  annual  precipitation  varies 
from  39  to  44  inches;  in  the  remainder  of  the  basin,  it  varies  from  34  to 
39  inches.  The  average  annual  snowfall  varies  from  35  to  40  inches. 

Temperatures  of  100°  or  higher  are  recorded  practically  every 
suTiimer,  while  temperatures  of  20°  to  25°  below  zero  are  occasionally  re- 
corded during  winter  months  in  mountainous  sections.  The  summer  mean 
temperature  varies  from  58°  in  the  western  portion  to  60°  in  the  eastern 
poi’tion.  The  mean  annual  temperature  varies  from  50°  in  the  western 
portion  to  54°  in  the  eastern  portion. 

The  prevailing  winds  are  from  the  west  and  southv;est, 

(g)  General  Relation  to  adjoining  Basins; The  Potomac  Basin  is  bounded 

on  the  west  by  the  Youghiogheny  and  Monongahela  Basin;  on  the  north  by 
the  Juniata  Basin  and  on’ the  northeast  and  east  by  the  Lower  Susquehanna 
Basin, 


- 83  - 


II  HUMAN  OCCUPANCY 


In  1930,  the  Potomac  Basin  had  a population  of  935311  persons.  I6/. 
This  comprised  nearly  1 per  cent  of  the  population  of  Pennsylvania  and 
0,1  per  cent  of  the  population  of  the  United  States, 

The  average  density  of  population  was  59  pei'  square  mile  in  1930,  | 

Fig.  IV  shows  the  distribution  of  population  in  1930  for  Pennsylvania 
by  drainage  basins,  ■ 

(a)  Cities  s.nd  Towns; Information  regarding  the  number,  classification 

by  population,  size  and  rate  of  development,  and  general  character  of  cities 
and  towns  of  the  Basin  is  given  in  Tables  X and  XI, 

(b)  Rural  Development; 

Agricultural; 1?/  The  eastern  portion  of  the  Basin  lies  in  the 

Cumberland  fruit,  poultry  and  dairy  region,  the  central  portion  lies  in  the 
Central  Appalachian  Ridges  Diversified  Farming  belt  5 and  the  western  por- 
tion lies  in  the  Allegheny  Mountain  Part-time  Self-sufficing  Farming  dis- 
trict , 

Table  XII  gives  statistics  pertaining  to  coimties  mainly  within  the 
Basin  and  shows  trends  in  Agricultural  Development,  The  farm  population 
for  the  area  involved  w’as  24,334  in  1930»  This  increased  to  27  5 345  in  1935* 

2,  Industrial  (decentralized); The  major  decentralized  industries 

of  the  Potomac  Basin  include  the  production  of  leather  and  rubber  goods, 
lumber  and  its  remanufacture,  food  and  kindred  products,  textiles,  textile 
products  and  quarry  products. 

1^  Based  on  U.  S.  Census  1930.  YAiere  Civil  Subdivisions  are  split  by 
Drainage  Basin  Boundary,  portion  in  each  basin  is  estimated  as  pro- 
portional to  area.  Towns  on  the  line  are  place  in  one  basin  or  the 
other . 

17/  Preliminary  Report,  Pennsylvania  State  Planning  Board,  Harrisburg, 
Pennsylvania,  December  1934.  Page  IO6. 
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population  classification  of  POTOMAC  BASIN 
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TABLE  XI 


CLASSIFICATION  OF  CITIES  MD  BOROUGHS  IN  POTOMAC  BASIN 


Cities 

& 

Boroughs 

County 

Population-1930 
U.  S.  Census 

Percent  Change 
1900  to  1930 

Predominat e* 
Type 

of  Industry 

10,000  to  25,000 

Chambers’ourg 

Franklin 

13,788 

55.6 

T & M & A 

I'Jayne  shore 

Franklin 

10,167 

88.4 

M 

Total 

(2) 

23,955 

68.0 

5,000  to  10,000 

Gettysburg 

Adams 

5,584 

59 . 5 

M & A 

Total 

(1) 

_ 5,584 

59.5 

2,500  to  5,000 

Greencastle 

Franklin 

2,557 

75.1 

■M 

Total 

(1) 

2,557 

75.1 

Total  Under  2,500 

8,026 

60.2 

Total  All  Cities 

& Boroughs 

(12) 

40,122 

65.6 

*A  - Agriculture 
(M)  - Mining 
T - Transportation 
M - Manufacturing 


TABLE  XII 


NU^SER  OF  FARMS  AND  THE  A.M01TTT 
OF  LAND  IN  FARMS  FOR  COUNTIES  LOCATED  M-AINLY  IN  THE  POTOFlIC 


BASIN 


Percent  of 


Year 

No,  of  Farms 

Land  in  Farms 
( acres ) 

Percent  of 

Total  Area 

Farm  Land 
in  Penna. 

1900 

5,426 

594,387 

80.5 

1 — 1 

• 

CO 

1910 

5,674 

582,192 

78.9 

3.1 

1920 

5,234 

589,675 

79.9 

3.3 

1925 

5,151 

510,765 

69 . 2 

3.1 

1930 

4,731 

506,145 

68.6 

3.3 

1935 

5,216 

515,972 

69.9 

3.3 

Source: - 

Census  of  Agriculture  - U.  S.  Department 

of  Commerce. 
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3.  Mining  (including  petroleuin); With  the  exception  of  several 


very  small  mines  in  Bedford  County,  coal  is  not  mined  in  the  Potomac  Basin 
in  Pennsylvania. 

4.  Lumbering; The  lumbering  industry  w/iich  reached  its  peak  in 

Pennsylvania  in  I9OO  has  been  declaring  since  that  time  and  at  present  is 
relatively  unimportant  in  the  State  although  it  remains  a potential  in- 
dustry for  the  future.  As  indicated  by  the  Land  Use  Map  (Fig.  Ill)  there 
is  considerable  forest  land  in  the  northern  part  of  the  Basi.n  which  under 
"sustained  yield"  development  might  play  a part  in  the  rejuvenation  of 
lumbering . 

(c)  Analysis  of  Past  Trends,  Present  Conditions  and  Probable  Future 

Tendencies  under  Sections  (a)  and  (b). 

1.  Cities  and  Towns; Study  of  Table  X indicates  the  rapid  growth 

of  boroughs  in  the  Basin  whicii  nearly  doubled  in  population  between  I9OO 
and  1930  and  which  as  a group  have  shown  a slight  gain  between  1930  and 
1934-0  The  township  population  has  decreased  slightly.  There  has  been 
some  tendency  for  the  population  to  draw  together  in  communities  but  nearly 
40^(  of  the  population  still  lives  in  the  townships. 

2.  Agriculture s Trends  in  agricultural  development  shown  in 

Table  XII  indicate  a reduction  in  the  number  of  farms  and  area  of  farm 
land.  This  is  in  line  with  improved  agricultural  pr'oauction  methods  and 
consequent  decrease  in  needed  acreage  and  manpov/er  despite  increasing 
production.  The  reversal  in  trend  during  the  past  five  years  is  thought 
to  be  temporary  and  is  probably  accounted  for  by  the  fact  that  some  land 
formerly  abandoned  as  incapable  of  producing  an  adequate  return  is  now 
occupied  by  persons  forced  to  leave  the  cities  and  tovms  by  depressed 
industrial  conditions. 
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As  may  be  seen  on  the  Reconnaissance  Land  Utilization  Map  (Fig*  XIl) 
the  western  half  of  the  Basin  is  "below  average"  and  "sub-ma.rginal"  farm 
land  and  forest  land.  In  the  eastern  half  of  the  Basin,  there  is  very 
little  farm  land  classed  as  "below  average"  or  "sub-marginal."  In 
Franklin  County,  there  are  large  areas  of  "superior"  and  "above  average" 
farm  land. 

3.  Industry: No  detailed  study  of  industrial  trends  in  the  Sta.te 

has  been  made  and  consequently  no  definite  statements  concerning  the  matter 
can  be  made. 

(d)  Transportation  Facilities:--- 

1.  I/aterways; None  in  Basin. 

Hip-hviays:-- — The  Basin  is  traversed  by  well  paved  highways  connect- 
ing principal  centers  of  population.  There  is  on  file  with  the  State 
Planning  Board  a map  issued  by  the  State  Highway  Department  showing  the 
highway  system  in  detail, 

3.  Railways: The  western  portion  of  the  Basin  is  traversed  from 

north  to  south  by  the  Pennsylvania  R.  R.  and  the  Baltimore  and  Ohio  R.  R. 

The  central  portion  of  the  Basin  is  without  railway  facilities.  In  the 
eastern  portion  of  the  Basin,  the  Pennsylvania,  Philadelphia  and  Reading, 
and  Y^estern  Maryland  railroads  thaverse  the  Basin. 

4.  Airports: The  United  States  Department  of  Commerce,  Airway 

Bulletin  Number  2,  September  1,  1934,  lists  2 airports  in  the  Potomac 
Basin.  The  Basin  is  traversed  by  one  major  airlane. 
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Ill  STRSAIaS  of  the  basin  is/ 


(a)  vVills  Creek.  Tributary  to  Potomac  River. 

1,  Source ; In  Larimer  Tovmship,  southeast c-rn  Somerset  County. 

2.  Courses northwesterly  and  easterly  into  Bedford  County  to 


Hyndman^  thence  southerly  into  Maryland  to  Potomac  River  at  Cumberland, 
crossing  State  boundary  at  State  Line,  elevation  736. 

3.  Lengths In  Pennsylvania,  tv/enty-seven  miles  along  stream. 

4.  Drainage  Areas Contains  l86.6  square  miles,  in  southeastern 

Somerset  and  southwestern  Bedford  countios,  of  mountainous  country.  The 
main  stream  cuts  through  Savage  Mountain  and  another  ridge  entering  a 
valley  flanked  by  ridges,  Wills  Mountain  being  the  eastern  slope,  which  it 
follows  to  the  State  boundary.  Sandstone  and  limestone  formati.ons  contain- 
ing some  coal  predominate. 

5.  Discharge; No  records  available. 

(b)  Evitts  Creek.  Tributary  to  Potomac  River. 

1.  Source; In  Cumberland  Valley  Township,  near  Burning  Bush,  south- 

ern central  Bedford  County. 

2,  Course; Southwesterly  into  Maryland  to  Potomac  River  near  South 

Cumberland.  The  stream  crosses  the  State  boundary  at  elevation  776. 

3*  Length; ---In  Pennsylvania,  seventeen  miles  along  stream. 

4.  Dra.inage  Area; In  Pennsylvania,  80.0  square  miles  of  southv/est ern 

Bedford  County.  The  topography  is  mountainous,  the  main  valley  lying  be- 
tween the  parallel  ridges  of  Wills  and  Evitts  mountains.  Geologic  form:-i- 
tions  are  sandstone  and  Imestone. 

l8/  Source  for  all  except  discharge  data-Water  Resources  Inventory  Report, 
Part  III,  Gazetteer  of  Stremms.  Pennsylvania  Water  Supply  Commission- 
Harrisburg,  Pennsylvania,  1916.  Disch&.rge  data; -Pennsylvania  Department 
of  Forests  and  V/aters  ..nd  U.  S.  Geological  Survey.  - Harrisburg,  Penn- 
sylvania. "c.s.m."  means  cubic  feet  per  second  per  square  mile  of  Drain- 
age Area. 


- 89  - 


5.  Discharget Gaging  station  near  Bedford  Valley,  Pennsylvania 


Drainage  area  above  station,  30.2  square  miles* 


Records  available,  September  1932  to  September  1936, 
Maximum  Discharge  (March  17,  1936) 

Minimum  Discharge  (July  27,  1934) 


173.5  c.s.m. 


.04  c.s.m 


(c)  Town  Creek, 


Tributary  to  Potomac  River, 


1.  Source: Formed  by  junction  of  Wilson  Run  and  Bushy  Fork,  in 

Southampton  Township,  southern  Bedford  County, 

2.  Course: Southwesterly  into  Maryland,  crossing  gtate  boundary  at 

elevation  816 | thence  southerly  to  Potomac  River  near  Okonoko,  Maryland, 

3.  Length: In  Pennsylvania,  ten  miles  along  stream, 

4.  Drainage  .ii.rea: In  Pennsylvania,  80.4  square  miles  in  southern 

Bedford  County  of  mountainous  region.  The  mountainous  ridges  bounding  the 
drainage  area  on  the  east  and  west  are  from  10  to  15  miles  apart,  the 
intervening  country  being  rough  and  broken.  Sandstone  and  limestone  forma- 
tions predominate, 

5.  Discharge; No  records  available, 

(d)  Sideling  Hill  Creek,  Tributary  to  Potomac  River, 

1,  Source; Formed  by  junction  of  East  and  West  Branches,  in  Mann 

Township,  southeastern  Bedford  County, 

2,  Course; Southeasterly  through  Fulton  County  into  Maryland, 

crossing  the  State  boundary  at  elevation  636;  thence  southerly  to  Potomac 
River  near  Lineburg,  Maryland, 

3,  Length; In  Pennsylvania,  five  and  one-half  miles  along  stream, 

4,  Drainage  ri.rea: In  Pennsylvania,  70,4  square  miles  in  southeastern 

Bedford  and  Southwestern  Fulton  counties  of  broken  mountainous  country. 
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Geologic  formations  are  shale  and  S'-^ndstone. 

5.  Discharge: — -No  records  available, 

(e)  Great  Toncloway  Creek.  Tributary  to  Potomac  River. 

1.  Source; In  Brush  Creek  Township,  western  Fulton  County. 

2.  Course t Southeasterly,  by  a circuitous  route,  into  Maryland, 

crossing  the  State  boundary  at  elevation  422;  thence  southerly  to  Potomac 
River,  one  mile  east  of  Hancock,  Maryland. 

3.  Leng:th; In  Pennsylvania,  nineteen  and  one-half  miles  along  stream, 

4.  PrainaRe  Area: In  Pennsylvania,  119,5  square  miles  in  southwestern 

Fulton  County  of  mountainous  country  containing  narrow  valleys  flanked  v/ith 
steep  hills,  some  of  which  rise  to  mountain  ridges.  Formations  are  shale 
and  sandstone, 

5.  Discharge: No  records  available. 

(f)  Licking  Creek,  Tributary  to  Potomac  River, 

1.  Source ; In  Todd  Towcriship,  northeastern  Fulton  County. 

2.  Course ; Southwesterly  to  Knobsville;  thence  westerly  and  south- 

erly into  Franklin  County;  thence  southeasterly  into  Maryland,  returning 
to  Pennsylvania  and  again  crossing  bound-ry  into  Maryland,  at  elevation 
448;  thence  southerly  to  Potomac  River  near  Ernstville,  Maryland, 

3.  Length;  --In  Pennsylvania,  thirty-five  miles  along  stream, 

4.  Drainage  Area; In  Pennsylvania,  177,0  square  miles  in  eastern 

Fulton  and  southv/estern  Franklin  counties  of  mountc^inous  country  with 
narrow  valleys.  Geologic  formations  e.re  shale,  sandstone  and  limestone 
cont_.ining  coal, 

5.  Discharg. e; Gaging  station  near  Sylvan,  Pennsylvania, 

Drainage  area  above  station,  158  squo.re  miles. 

Records  available,  June  1930  to  September  1936, 

Maximum  Discharge  (March  18,  1936)  131.01  c.s.m. 

Minimum  Discharge  (August  8,  1930) 
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02  c.s.m 


(g)  Conococheague  Creek 


Tributary  to  Potomac  River 


1,  Source: In  Menallen  Township,  northwestern  Adams  Countyi  eleva- 

tion 1,465, 

2,  Course; ^'iVesterly,  by  a circuitous  route  to  Charnbersburgj  thence 

southwesterly  to  junction  of  Back  Creek  at  Williamson;  thence  southerly, 
into  Maryland  to  Potomac  River  at  Willia.msport , Maryland. 

3,  Len^'th; In  Pennsylvania,  fifty-six  miles  along  stream. 

4,  Drainage  area: Total,  197,4  square  miles;  in  Pennsylvania,  197 

square  miles  in  western  Franklin  County.  The  topography  is  mountainous  in 
headwaters  and  upper  basin;  the  lower  basin  lies  in  the  broad,  fertile 
Cumberland  Valley.  Geologic  formations  are  shale  and  sandstone, 

5,  Discharge: No  records  available. 
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IV  EXTENT  AND  ADEQUACY  OF  EXISTING  WATER  DE\^QPMENT 


(a)  Navigation; ---There  are  no  navigable  streams  in  the  Basin  and  no 
projects  for  navigation  are  contemplated.  Existing  transportation  facil- 
ities appear  to  be  adequate. 

(b)  Flood  Control; Flood  control  in  the  Potomac  Sub-Basin  is  not  of 

major  importance.  Charabersburg,  Hyndman  and  several  smaller  towns  are 
subject  to  flood  damages  of  a minor  nature. 

(c)  tflunicipal)  Domestic  and  Industrial  Supplies; The  yearbook  of  the 

Pennsylvania  Department  of  Health,  for  1934-  (unpublished)  tabulates  in*- 
formation  on  public  water  works  in  Pennsylvania  as  of  May  31»  1934,  ^ere 
water  is  treated. 

Computations  m.ade  on  the  basis  of  data  from  this  report  indicate  that 
40,000  persons  or  approximately  69«6  per  cent  of  the  popul3.tion  (1934)  of 
the  Potomac  Basin  in  Pennsylvania  residing  in  comm'jmities  19/  was  served 
with  treated  water,  either  filtered,  chlorinated,  or  both. 

Complete  data  are  net  available  concerning  places  having  untreated 
supplies.  It  is  kno’vn,  however,  on  the  basis  of  the  report  of  the  Pennsyl- 
vania Water  Supply  Commission  (1916)  that  1 conLounity,  Hyndman,  in  the 
Basin  is  served  by  untreated  public  supplies.  The  1930  population  of  this 
place  was  1280  or  about  2 per  cent  of  the  Basin's  community  population.  It 
is  assumed  that  those  places  not  listed  as  served  by  any  of  the  supplies 
mentioned  derive  their  supply  from  private  wells  and  springs  or  possibly 
from  industrial  supplies. 

A tabulation  of  all  cities  and  boroughs  in  the  Basin  together  with 

19/  See  X ab -L e a.  This  xigure  is  mcxcie  up  of  the  popuxat uon  of  incorporated 
places  in  1934  as  estim.^ted  by  the  Pennsylvania  State  Planning  Board 
plus  the  population  of  unincorporated  places  in  1934  as  reported  by 
Rand -McNally  and  Company. 
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unincorporated  places  within  Townships,  having  population  of  500  or  more, 
is  contained  in  Appendix  A.  This  tabulation  lists  for  each  community  the 
status  of  water  supply  and  such  additional  inform.ation  as  is  now  available 
from  data  in  the  files  of  the  State  Planning  Board. 

1.  Filtered  Supplies; The  Department  of  Health  Report  lists  2 

communities  in  the  Basiii  served  by  public  water  supply  filtration  plants. 

The  population  served  comprises  7,000  people  or  about  12.2  percent  of  the 
population  (1934)  of  the  Basin  residing  in  communities.  19/ . 

2*  Chlorinated  Supplies; The  sairie  report  lists  11  communities  in 

the  Basin  served  by  public  water  supplies  v;ithout  filtration  plants,  but 
equipped  with  chlorination  plants.  These  serve  33,000  people  or  approxi- 
mi;'tely  57.4  percent  of  the  population  (1934)  residing  in  coimmuni ties . 19/. 

3.  Industrial  Supplies; At  the  present  time  there  is  no  State 

Departm.ent  having  jurisdiction  over  industrial  water  supplies  and  no  com- 
plete up-to-date  data  concerning  them  are  available.  The  V/ater  Resources 
Inventory  Report  of  the  water  Supply  Commission  (1916)  listed  industrial 
supplies,  but  these  data  are  considered  obsolete. 

In  general,  industries  requiring  water  in  quantity  are  located  along 
the  main  streams  of  the  Basin  and  aerive  their  supplies  from  them.  No 
information  regarding  the  adequacy  of  these  supplies  is  available. 

(d)  Irrigation; None  of  importance  known. 

( e ) '7ater  Pov/er ; 

1*  Mechanical; The  reiort  of  the  Pennsylvania  Water  Supply  Com- 

mission (191C)  stated  that  there  were  62  mechanical  water  plants  in  the 
Basin;  none  of  vifhich  aeveloped  100  horsepower  or  over. 

2.  Hydro-Electric ; There  are  no  Hydro-Electric  plants  in  the 

Basin  developing  over  100  horsepower. 
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(f)  Drainage: None  of  importance  known. 


(g)  Recreation  and  Wild  Life: Counties  mainly  in  the  Basin  (Fulton  and 

Franklin)  now  contain  78,984  acres  of  State  owned  land.  Of  this,  68,113 
acres  is  State  Forest  Land,  while  the  remaining  10,871  acres  is  owned  by 
the  Game  Commission^ 

In  this  same  area  are  751  acres  of  park  and  recreation  land.  This 
includes  401  acres  of  State  owned  land  and  350  acres  of  privately  owned 
land  20/.  This  area  of  recreational  land  is  considered  inadequate  and 
recommendations  have  been  made  20/  for  the  future  acquisition  of  an  add- 
itional 700  acres  of  park  and  recreational  land  and  40,906  acres  of 
Government  owned  forest  land. 

The  Pennsylvania  Fish  Commission  is  conducting  a program  of  stream 
improvement  utilizing  W.P.A.  and  C.C.C.  labor  for  the  smaller  unpolluted 
streams  where  flood  hazards  to  such  developments  are  not  too  great.  In 
this  basin  such  programs  are  underway  in  Adams,  Bedford  and  Franklin  count- 
ies The  Fish  Commission  is  also  restocking  unpolluted  streams  with 

game  fish, 

(h)  Correlated  Uses; None  so  far  as  is  knovm, 

(i)  Imported  and  Exported  Water  Supplies: The  Evitts  Creek  Water  Company 

has  its  storage  reservoirs  on  Evitts  Creek,  in  Bedford  County,  and  exports 
approximately  6,600,000  gallons  daily  to  Cumberland,  Maryland,  where  it 

is  used  as  a domestic  supply  for  35,000  consumers, 

20/  Preliminary  Report,  Pennsylvania  State  Planning  Board,  Harrisburg, 
Pennsylvania,  1934,  Pages  170-172, 

21/  Map  showing  counties  vi/here  stretmi  improvement  v;ork  has  been  approved  - 
applications  filed  - November  15,  1935.  Pennsylvania  Board  of  Fish 
Commission,  Harrisburg,  Pennsylvania, 
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V UNDERGROUND  WATER  2^ 


(a)  Extent  of  Area  and  Supply; Groundvra.ter  occurs  in  two  types  of  open- 

ings - pore  spaces  and  joints  and  crevices. 

The  geologic  formations  from  which  the  majority  of  grcundmter  supplies 
of  the  Potomac  Basin  are  derived,  listed  in  order  of  their  importance  are;- 

1.  - Cambrian,  Canadian  and  Ordovician  limestones  and  dolomites. 

(in  solution  channels). 

2.  - Triassic  sandstones,  shales  and  congloraerat es . 

3.  - Martinsburg  shale. 

4.  - Cambrian  quartzites  and  related  rocks. 

5*  - pre-Cambrian  crystalline  rocks. 

There  are  maps  available  shovmng  the  distribution  of  these  formations 
in  the  Basin  as  well  as  the  location  of  wells,  on  which  data  are  available, 
giving  depth  and  descriptions  of  the  water  bearing  materials.  13J- 

Ground-water  is  generally  available  throughout  the  Basin  cind  is  ex- 
tensively used  as  a source  of  doraestj.c  supply. 

(b)  Character  or  Quality; The  amounts  of  dissolved  mineral  matter  in 

vra.ters  from  different  members  of  the  various  geologic  formations  in  the 
Basin  differ  widely. 

In  general,  the  water  from  the  limestones  and  dolomites  is  hard  but 
contains  only  small  amounts  of  dissolved  iron.  The  wa.ters  from  the  Triassic 
sandstones,  shales  and  conglomerates  varies  from  hard  to  soft,  but  the 
average  hardness  is  less  than  that  of  the  limestone  v;aters.  The  waters 

from  the  Martinsburg  shales  are  much  softer  than  those  from  the  limestones, 

22/  Information  from  "Ground  Water  in  Southeastern  Pennsylva.nia",  by  George 
M.  Hall,  U.  S.  Go  S.  Bulletin  W-2.  Pennsylvania  Geological  Survey, 
Harrisburg,  Pennsylvania,  1934- • The  area  covered  by  this  report  is  not 
contiguous  v;ith  the  Basin.  The  counties  referred  to  are  Adams  and 
Franklin. 
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but  are  not  as  soft  as  the. waters  from  the  Cambrian  quartzites. 

Data  derived  from  the  analysis  of  samples  from  individual  wells 
throughout  the  area  are  avj.ilable.  . 

(c)  Economic  Availability: — -The  extent  of  present  use  v;ould  indiccite  th&t 
groundwater  is  economically  available  for  domestic  and  industrial  water 
supplies  in  the  Potomac  Basin. 

(d)  Extent  of  Use; The  report  of  the  Pennsylvocnia  Department  of  Health 

of  1934  lists  4 communities  which  have  water  works  serving  3,893  persons 
which  use  wells  and  springs  as  a source  of  supply.  The  report  also  lists 

2 communities  which  have  water  v/orks  serving  3,300  persons  which  use  wells 
and  springs  as  a partial  source  of  supply. 

The  population  served  groundwater  exclusively  is  estiiiiated  to  be 
roughly  9 percent  of  the  population  residing  in  communities  (1934),  The 
population  served  part  groundwater  and  part  river  and  creek  water  is  esti- 
mated to  be  roughly  7 percent  of  the  population  residing  in  communities 
(1934),  Many  persons  not  residing  in  communities  depend  upon  groundwater 
derived  from  private  wells  and  springs  as  a source  of  domestic  supply, 

(e)  Prospective  Uses: Since  the  temperature  of  groundwater  tends  to  be 

approximately  that  of  the  mean  annual  temperature  of  the  atmosphere  of  the 
locality,  it  is  particularly  well  adapted  for  industrial  use  as  cooling 
v;ater , 

It  would  appear  that  groundwater  would  continue  to  serve  as  a source 
for  small  domestic  supplies  since  it  requires  little  treatment  and  rela- 
tively inexpensive  water  works. 

Groundwater  is  particularly  well  suited  for  use  in  air-condit ioning 
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installations 5 a-nd  large  quantities  may  be  demanded  for  this  purpose, 
especially  during  the  summer  months.  The  period  of  maxiinum  demand,  for 
groundv/ater  for  this  purpose  would,  however,  coincide  with  the  period 
during  which  the  groundwater  table  is  at  the  lowest  level,  23/ 


23/  Remarks  by  Dr.  George  H.  Ashley,  State  Geologist  in  conference  on 
Drainage  Basin  Study  with  Mr.  ’Voed,  June  9,  1936, 


VI  POLLUTION  OF  STRExiMS  aND  UNDERGROUND  ^VAIERS 


Pollution  of  streams  is  not  a major  problem  in  the  Basin. 

(a)  Sewage ; The  Pennsylvania  Department  of  Health  submitted  a report  to 

the  Pennsylvania  State  Planning  Beard  in  March  1935  which  listed  in  the 
Potomac  Basin  2 communities  having  sev;age  treatment  works.  These  comniuni- 
ties,  Gettysburg  and  Chambersburg,  had  an  estimated  combined  population 
(1934)  of  19,548  persons  24/  or  about  34/  of  the  Basin's  community  popula- 
tion. Sewage  treatment  plants  are  also  maintained  at  the  Mount  Alto  Sani- 
tarium, The  United  Brethren  Home  and  Orphanage  at  Quincy,  and  the  Pennsyl- 
vania Soldiers'  Orplians'  Home  at  Scotland, 

The  same  report  listed  2 conimunit ies , Hyndman  and  Waynesboro,  which 
have  public  sewers  but  no  se'ivage  treatment  works.  The  combined  population 
of  these  two  coimmunit ies  in  1934  was  11,014  or  about  19/  of  the  Basin's 
community  population. 

Plans  have  been  approved  by  the  Pennsylvania  Depc^rtment  of  Health  for 
a sevi/age  treatment  plant  at  Waynesboro.  This  plant  is  partially  constructed. 
Orders  have  been  issued  by  the  Department  of  Health  to  Hyndman  for  the  con- 
struction of  a primary  sewage  treatment  plant.  At  the  present  time  50,000 
gallons  of  raw  sev,?age  per  day  is  being  discharged  into  Little  Wills  Creek 
by  this  community, 

A tabulation  of  all  cities  and  boroughs  and  unincorporated  places 
(having  a population  of  over  500)  within  townships  in  the  Basin  is  in- 
cluded in  Appendix  B, 

This  tabulation  lists  for  each  community  the  status  of  sewage  dis- 
posal and  such  additional  information  as  is  new  available  from  data  in  the 
files  of  the  Pennsylvania  State  Planning  Board, 

24/  See  Table  X.  This  figure  is  m^^de  up  of  the  population  of  incorporated 
places  in  1934  as  estimated  by  the  Pennsylvania  St^te  Planning  Board 
plus  the  population  of  unincorpor^^ted  places  in  1934  as  reported  by 
Rand-McNally  and  Company, 
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(b)  Tru.de  ^iTastes; — -Data  in  the  files  of  the  Pennsylvania  Department  of 
He<-lth  indicates  that  in  April  1932  there  were  17  industrial  plants  dis- 
charging industrial  v/astes  into  the  tributaries  of  the  Potomac  River, 

These  plants  were  classified  as  followst- 

Gas  Manufacturing  Companies;-  1 on  Rock  Creek;  1 on  Little 
Antietcim  Creek;  and  1 on  Conococheagae  Creek.  All  of  these 
plants  have  separators  for  tar  removal. 

Paries:-  1 on  Marsh  Creek;  1 on  Big  Cove  Creek;  and  1 discharg- 
ing wastes  into  four  v/ells  which  drain  into  the  West  Branch  of 
Conococheague  Creek, 

Canneries:-  1 on  Marsh  Creek;  1 which  has  primary  treatment  for 
its  vifastes  discharging  them  into  the  West  Branch  of  Conococheague 
Creek, 

Mines: -6  small  v;orkings  which  discharge  drainage  into  Rush  Run 
and  Jennings  Run,  These  mines  are  small  and  will  probably  be 
exhausted  and  abandoned  within  several  years. 

Tanneries:-  1 mineral  process  tannery  discharging  wastes  into 
West  Branch  of  Conococheague  Creek, 

Slate  Processing  Plants;-  2 discharging  slate  dust  into  Toms  Creek, 

( d)  Silt  and  E rosion: The  Soil  Conservation  Service  has  prepared  an 

erosion  map  of  the  State  25/  which  is  on  file  with  the  Pennsylvania  State 
Planning  Board,  According  to  this  map  erosion  is  widespread  throughout 
the  Basin,  Probably  60  percent  of  the  area  is  subject  to  "Moderate  sheet 
erosion"  and  "Moderate  sheet  erosion  with  occasional  gullies". 

The  amount  of  silt  carried  by  the  streams  of  the  Basin  is  not  known, 

(e)  Irrigu-tion  and  Dru-inage; None  of  importance  known, 

25/  Reconnaissance  Erosion  Survey  of  Pennsylvania,  May  1935  - U,  S.  Depart- 
ment of  Agriculture  Soil  Conservation  Service  - Washington,  D,  C, 
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VII  SUMMARY  OF  DEFICIENCIES  AND  FUTURE  NEEDS 


(a)  Navigation; There  are  no  navigable  streams,  no  navigation  projects 

either  present  or  contemplated  v/ithin  the  Basin  in  Pennsylvania. 

(b)  Flood  Oontrql; This  is  not  a major  need  of  the  Potomac  Basin. 

Flood  damages  are  generally  of  a minor  nature  and  are  not  of  frequent 
occurrence Chambersburg  is  subject  to  minor  flood  damage  from  the  Con- 
cocheaque  Creek. 

The  Limestone  formations  of  the  drainage  area  of  Conococheaque 
Greek  contain  many  solution  channels  which  normally  carry  off  a great 
amount  of  the  rain-fall  thus  reducing  the  run-off.  Hov/ever,  at  times  of 
prolonged  rains,  when  the  solution  channels  become  filled  to  capacity  the 
run-off  approaches  100^  and  floods  occur. 

Hyndman  and  other  communities  along  Wills  and  Little  Wills  Creek 
are  subject  to  occasional  floods.  High  run-off  is  caused  by  the  m-ountain- 
ous  nature  of  the  country,  and  the  resulting  flood  stages  cause  minor 
damage  at  various  points  along  the  stream.  No  studies  for  remedial 
measures  have  been  made  by  the  Pennsylvania  Department  of  Forests  and 
Waters. 

(C)  Municipal,  Domestic  and  Industrial  Supplies; The  Pennsylvania  De- 

partment of  Health  in  a report  to  the  Pennsylvania  State  Planning  Board  in 
March  1935>  listed  6 communities  in  the  Potomac  Basin,  having  a combined 
population  of  2,689  persons,  (1934-  estimated  population)  now  depending  on 
private  wells  and  springs  as  a source  of  supply,  which  it  felt  have  public 
v/ater  supplies. 

The  same  report  listed  6 communities,  having  a population  (1934) 
of  10,465  xjersons  or  about  l8  percent  of  the  Basins*  population,  already 
equipped  with  public  water  supplies  but  where  improvements  to  water  works 
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are  needed.  Orders  have  been  issued  by  the  Department  of  Health  to  2 of 
these  communities,  having  a population  of  1,232  (1934),  for  improvements. 
If^'ip^a-tion; Irrigation  is  not  considered  a need  at  present. 

(e)  vVater  Pov/er; Due  to  the  proxiraity  of  the  bituminous  coal  fields,  it 

is  not  prooable  that  sny  large  scale  water  power  projects  will  be  under- 
taken in  the  Basin,  and  there  are  no  contemplated  projects  knov;n. 

(f)  Drainage; None  of  importance  known. 

(g)  Recreation  and  Wild  Life; Recommendat ions  contained  in  the  Pre- 

liminary Report  of  the  Pennsylvania  State  Planning  Board  call  for  the 
future  acquisition  of  16,887  acres  of  State  Forest  Land,  24,019  acres  of 
State  Gam.e  Land,  and  700  acres  of  State  Park  Land* 

State  Game  Land; Game  land  is  being  acquired  at  the  rate  of  75,000 

acres  per  year  for  the  whole  State.  If  this  rate  of  acquisition  is  main- 
tained, it  will  require  8 years  to  acquire  the  recommended  acreage.  Funds 
for  the  acquisition  of  this  land  com.es  from  hunter's  licenses  and  it  has 
been  recomraended  that  this  program  be  allowed  to  proceed  undisturbed. 

State  Forest  Land. 


Total  future  recormnended  acquisition 
25'-^  for  immediate  acquisit.i.on 
Cost  of  land  $6.00  per  acre  (minimum) 
Cost  of  land  0 $10.00  per  acre  (maximum) 


16,887  acres 
4,222  acres 
$25,332.00 
$42,220.00 


Cost  of  Stocking  $10.00  per  acre  (2,815  acres)  $28,150.00 
Minimum  cost  for  imimediate  acquisition  and  stocking  $53,482.00 
Maximum  cost  for  immediate  acquisition  and  stocking  $70,370.00 

Basis  of  Estimate; Figures  prepared  by  the  Pennsylvania  Department  of 

Forests  and  Waters  are  used  in  estimating  the  probable  cost  of  development. 

Land; $6.00  to  $10.00  per  acre.  (The  Department  is  limited  by 

law  to  a maximum  of  $10.00  per  acre). 

Planting  Costs; $6.00  per  acre  . 

Nursery  Costs: $3.60  per  acre  (say  $4.00). 
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It  is  expected  that  some  of  the  land  acquired  will  not  require 


reforesting  and  the  proportion  to  oe  planted  is  assumed  at  about  two-thirds. 

Dr.  E.  A.  Zeigler  of  the  Department  of  Forests  and  Waters  re- 
commends consideration  of  of  the  total  area  recommended  for  iimnediate 

acquisition  and  aevelopment  and  the  balance  for  later  consideration  so 
that  the  program  could  be  continued  over  a number  of  years.  This  is 
desirable  since  present  nursery  facilities  are  not  adequate  to  supply  the 
demand  of  such  a large  program  ana  v/oula  have  to  be  enlarged. 

Planting  stock  requires  from  2 to  4 years  to  be  developed. 

As  acquisition  progresses  land  would  no  doubt  increase  in  price 
advancing  the  cost  from  the  low  tov/ard  the  higher  figure.  Such  a program 
might  be  considered  to  cover  a tv;o  year  period  so  that  the  entire  program 
might  be  carried  out  in  a period  of  8 years.  This  would  coincide  with 
the  rate  of  acquisition  of  game  lan.;s  no’w  underway. 

Proposed  Detailed  Study: Act  No.  47,  1936  Speical  Session  General 

Assembly  of  Pennsylvania  provided  for  a detailed  survey  of  the  location, 
availability  and  approximate  purchase  price  of  all  private  forest  and 
abandoned  farm  land  in  the  State.  This  survey  will  furnish  desirable  in- 
formation for  the  future  acquisition  of  State  Forest  land. 

(h)  Rectification  of  Existing  and  Prevention  bfFutu^^e  Contamination; 

The  pollution  of  Little  Wills  Creek  by  sewage  discharges  at  Hyndman  is  the 
major  pollution  problem  of  the  Basin.  Although  orders  have  been  issued 
for  the  installation  of  a primary  treatm.ent  plant,  actual  construction  has 
been  delayed  presumably  because  of  financial  difficulties.  A secondary 
treatment  plant  is  needed  at  Gettysburg;  plans  have  been  prepared  but  no 
actual  construction  has  taken  place, 
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The  majority  of  industrial  plants  discharging  wastes  into  the 
streams  of  the  Basin  are  cooperating  with  the  Department  of  Health  in 
treating  their  wastes.  However,  there  is  a decided  need  for  continued 
research  to  determine  practical  methods  for  the  recovery  of  useful  by- 
products from  and  for  the  adequate  treatment  of  many  trade  wastes. 

Such  studies  can  be  undertaken  by  only  a few  individual  com- 
panies because  of  the  expense  involved.  Research  by  competent  technicians 
financed  by  trade  associations  or  by  public  funds  would  seem  to  be  the 
most  practical  means  of  gaining  the  knov/ledge  necessary  to  make  possible 
the  abatement  of  such  pollutioni 


GENESEE  RIVER  BhSIN 


ui’PER  chesapeafe:  bay  basin 
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GMSEE  BASIN 


The  Pennsylvania  portion  of  the  Genesee  River  Basin  occupies  an 
area  of  96 oO  square  miles  in  northern  Potter  County,  The  topography  is 
composed  of  rough  and  hilly  country  with  narrow  valleys  lying  between  steep 
hills.  Geologic  fcrraa.tions  are  shale  and  sandstones.  Approximately  35 
per  cent  of  the  Basin  is  forested. 

The  mean  annual  precipitation  varies  from  30  to  39  inches.  Snow- 
fall is  moderately  heavy,  averaging  about  50  inches  per  year.  The  mean 
annual  temperature  is  48  degrees. 

The  population  of  the  Basin  has  declined  from  3j822  in  I9OO  to  2,112 
in  1930,  or  approximately  41  per  cent.  Lewisville,  the  only  boro,  had  a 
population  of  $14  in  1930  and  620  in  I9OO. 

Agriculture  is  the  chief  occupation  in  the  Basin.  Approximately  65 
per  cent  of  the  area  is  in  farm  land.  According  to  the  Land  Utilization 
Map,  Figure  II,  the  eastern  portion  of  the  Basin  is  composed  largely  of 
"Superior  Farm  Land"  while  the  vvestern  portion  is  largely  "Below  Average 
Farm  Land"  and  forest  land. 

The  Genesee  River  rises  in  Ulysses  Township,  northeastern  Potter 
County,  and  flows  northwesterly  into  New  York|  thence  northwesterly  and 
northeasterly  to  Lake  Ontario,  Its  length,  along  stream,  in  Pennsylvania 
is  eleven  miles.  No  stream  flow  records  are  available  for  the  portion  in 
Pennsylvania. 

There  are  tv/o  public  water  supply  systems  in  the  Basin.  The  one 
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serves  chlorinated  well  water  to  55C*  persons  at  Lewisville  > the  other, 
serving  Genesee  and  Hickox  villages,  utilized  untreated  spring  v.uter. 
There  are  no  projects  listed  for  water  supplies. 

Tnere  are  no  sewered  communities  in  the  Basin,  and  no  projects  for 
sev/ers  or  disposal  plants  are  contemplated. 

Existing  v/ater  developments  appear  to  be  adequate  to  meet  the  needs 
ol  the  Basin.  Because  of  the  smallness  of  the  area  and  its  sparse  popu- 
lation, and  because  of  the  absence  of  water  use  problems,  no  comprehensive 
plan  has  been  outlined  for  the  development  of  the  Basin's  waters  in  Penn- 
sylvania. In  order  that  the  down-stream  communities,  located  in  Nev/  York 
State,  may  make  the  best  use  of  the  Genesee  River,  the  headv/aters  in  Penn- 
sylvania should  be  maintained  in  a relatively  clean  and  unpolluted  con- 
dition . 
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CHESAPEAKE  BAY  DRAINAGE  BASTN 


The  Pennsylvania  portion  of  the  Chesapeake  Bay  Drainage  Basin  con- 
sists of  three  small  sections  having  a combined  area  of  85*3  square  miles. 
The  largest  of  these  is  a triangular  shaped  area  of  66.4  square  miles 
located  in  southeastern  Chester  County  and  drained  by  head  water  streams 
of  Elk  River.  The  other  two  areas  are  located  in  southern  York  County* 

The  one,  drained  by  Northeast  River,  contains  7*5  square  miles;  the 
other,  drained  by  Gunpov/der  Falls,  contains  11,4  square  miles.  The  lo- 
cation of  these  areas  and  their  relation  to  adjoining  drainage  basins  is 
shown  by  the  Frontispiece, 

The  mean  annual  precipitation  for  the  sections  in  York  County  is 
from  35  to  3^  inches  and  for  the  Chester  County  section  from  40  to  44 
inches*  The  mean  annual  temperature  is  5^  degrees. 

The  population  of  the  Basin  decreased  from  6416  in  1^00  to  6217  in 
1930 • The  population  density  in  1930  v;as  73  per  square  mile.  The  popula- 
tion of  Oxford,  the  only  boro,  increased  from  2030  in  1900  to  2606  in  1930* 
The  rural  farm  population  in  1930  was  2759*  According  to  the  Land 
Utilization  Map,  Figure  III,  the  portions  of  the  Basin  in  York  County  are 
composed  of  ’’Above  Average  Farm  Land”  and  the  portion  in  Chester  County 
varies  from  ’’Average  Farm  Land’^  to  ’’Superior  Farm  Land”,  Agriculture  and 
Manufacturing  are  th®  main  occupations. 

Big  Elk  Creek,  a tributary  of  Elk  River,  is  formed  by  the  junction 
of  the  East  and  ’lYest  branches,  3*5  miles  east  of  Oxford,  Chester  County; 
elevation  313  feet.  It  flows  southeasterly  into  Maryland;  thence  south- 
erly to  Elk  River.  Its  length  along  stream,  in  Pennsylvania,  is  8 miles. 
The  topography  is  rolling  agricultural  country.  The  main  valley 'narrows  - 
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near  the  junction  of  the  branches  and  is  flanked  with  steep  hills  to  t}ic 
State  boundary.  Geologic  formations  are  slate  and  gneiss.  No  stre-ara 
flow  records  are  available  for  the  portion  of  the  stream  in  Pennsylvania. 

There  is  only  one  public  water  supply  system  in  the  Basin.  Chlorin- 
ated well  water  is  served  to  2600  persons  at  Oxford,  This  boro  also  has 
the  only  public  sewer  system  in  the  Basin,  but  has  no  sev/age  disposal 
plant . 

Existing  water  developments  appear  to  be  adequate  to  meet  the  needs 
of  the  B>j.sin,  and  no  major  water  use  problems  exist.  No  comprehensive 
plan  has  been  outlined  for  the  development  of  this  Basin’s  waters  in 
Pennsylvania.  The  stream  should,  however,  be  kept  in  a relatively  un- 
polluted condition  in  order  that  the  portion  of  the  Basin  in  Maryland 
may  make  the  best  use  of  the  river  system. 
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CONCLUSIONS  AND  PROJECT  LIST 
FOR 

SUSQUEHANNA  RIVER  BASIN  IN  PENNSYLVANIA 

AND 

POTOMC  RIVER  BASIN  IN  PENNSYLVANIA 
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VIII  COMPREHENSIVE  PLAN  FOR  DEVELOPMENT  OF  WATER  RESOURCES 


SUSQUEHANNA  RIVER  BASIN 

The  various  economic  interests  of  the  Susquehanna  Basin  have 
created  many  interrelated  problems  relative  to  the  use,  control  and  con- 
servation of  both  surface  and  ground  waters.  Within  the  Basin  are 
located  large  industrial  centers,  bituminous  and  anthracite  coal  fields 
of  national  importance,  gas  fields,  rich  agricultural  and  dairying  areas, 
extensive  networks  of  transportation  systems,  and  large  areas  of  second 
growth  forest  land  - all  vitally  concerned  with  the  present  and  future 
utilization  of  water  resources.  Within  the  Basin  are  located  portions 
of  three  states  - New  York,  Pennsylvania  and  Maryland  - all  having  major 
interests  in  the  development  of  water  resources.  Within  the  Basin  are 
many  water  users  - municipalities,  manufacturing  plants,  coal  mines, 
power  generation  stations,  railroads,  water  supply  companies,  recreational 
areas,  farms  and  individuals  - each  with  its  individual  investments  arrayed 
in  an  orderless,  unintegrated  maze  of  water  developments.  And  within  the 
Basin  are  the  water  and  health  engineers  of  three  states  - implemented 
with  three  separate  systems  of  controlling  legislation  - attempting  to 
administer  the  statutes  of  their  particular  states  in  an  equitable  manner 
to  all  water  users,  and  to  the  best  interests  of  the  individual  states. 

The  uncoordinated  development  of  water  resources,  perhaps 
benefiting  localized  communities  and  industries,  restricts  the  potential 
development  of  these  resources  and  prevents  the  use  of  the  river  system  in 
a manner  conducive  to  the  greatest  measure  of  general  welfare  to  the  three 
states  and  the  Susquehanna  Basin  as  a whole.  The  uncoordinated  consumma?- 
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tion  of  a specific  water  development  may  result  in  injury  to  existinrj 
developments  on  the  same  stream  and  prevent  future  ones.  The  solution 
to  a pai'ticular  water  problem  in  one  locality  may  create  nev;  and  greater 
probleras  at  other  locations. 

The  supply  of  water  for  essential  purposes  is  strictly  limited, 
and  soon  or  later  the  maximum  dependable  supply  of  v/ater  in  the  Susquehanna 
Basin  must  be  put  to  its  best  use  in  order  that  this  region  may  retain  its 
present  stats  of  cultural  development  a.nd  be  in  a position  to  compete 
successfully  v/ith  other  areas.  Due  to  the  multiplicity  of  interests  in- 
volved it  is  evident  that  an  integrated  and  comprehensive  plan  for  the 
development  of  the  Susquehanna  Basin  is  essential  to  the  equitable  use  and 
effective  control  and  development  of  its  v/ater  resources. 

With  the  years,  the  need  for  effective  cooperation  between  the 
states  in  matters  of  use  and  protection  of  and  from  the  waters  of  the  Sus- 
quehanna River  Basin  has  become  more  acute  and  more  widely  understood. 

The  handling  of  an  interstate  stream  such  as  the  Susquehanna  River  requires 
the  active  cooperation  of  the  interested  states,  both  in  the  formulation  of 
plans  and  in  the  adoption  and  administration  of  regulations. 

A comprehensive  plan  for  the  development  and  conservation  of  the  water  re- 
sources of  the  Susquehanna  River  Basin  in  Pennsylvania  is  properly  to  be 
based  upon  the  future  use  and  occupancy  of  the  Basins'  lands.  The  water 
plan  will  be  one  part  of  the  Master  Plan  for  the  area  and  for  the  State 
and,  consequently,  should  be  evolved  as  an  integral  part  of  the  Master  Plan. 
While  it  is  not  possible  to  formulate  a really  comprehensive  plan  for  de- 
velopment of  water  resources  in  advance  of  the  Master  Plan,  a program  of 
development  consisting  of  certain  projects  proposed  by  various  agencies, 
the  need  for  which  has  been  made  evident  by  this  study,  can  be  outlined. 
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The  major  projects  under  their  various  general  headings  are  dis- 
cussed in  this  section*  Section  IX  is  a complete  list  of  all  projects, 
the  locations  of  which  are  shown  in  Figure  I*  (Project  Map) 

(a)  Navigation; ^Existing  means  of  railroad  and  highway  transportation 

adequately  serve  the  Susquehanna  River  Basin  and  there  is  no  real  need  for 
inland  waterways*  No  navigation  projects  are  recommended  for  the  present 
or  near  future. 

(b)  Flood  Control; The  most  urgent  problem  of  the  Susquehanna  River  and 

its  tributaries  is  the  control  of  floods.  Floods  occurring  at  frequent 
intervals  have  caused  great  property  damage  throughout  the  Basin,  In  1935 
a destructive  flood  occurred  in  the  head  waters  of  the  River,  In  1936 
the  lower  reaches  were  inundated  by  the  greatest  flood  of  record*  Floods 
of  lesser  magnitude  occurred  in  the  years  1865,  1889,  1894,  1901,  1902, 
1913,  1914,  1933  and  1934,  and  in  intervening  years,  the  lowlands  along  the 
Susquehanna  and  its  tributaries  were  periodically  flooded*  Property  dam- 
ages suffered  by  public  and  private  interests  in  the  1935  flood  have  been 
estimated  at  $16,773,700  and  in  the  1936  flood  between  $60,000,000  and 
$72,000,000* 

Funds  have  been  allotted  by  the  V/ar  Department  for  the  construc- 
tion of  levees  for  the  protection  of  Wilkes-Barre,  Hanover  Township,  Kings- 
ton and  Edwardsville, 

The  Corps’  of  Engineers,  United  States  Army,  is  preparing  detailed 
plans  of  levees  for  the  protection  of  Bloomsburg,  Forty-Fort,  Harrisburg, 
Jersey  Shore,  Lock  Haven,  Milton,  Montgomery,  Muncy,  Nanticoke,  Sunbury, 
Swoyersville,  West  Pittston  and  Vifilliamsport * It  is  also  making  surveys 
and  studies  of  the  northern  part  of  Pennsylvania  and  southcentral  New  York 
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to  determine  Iccciticns  and  costs  for  flood  control  reservoirs  on  the  upper 
reaches  of  the  Susquehanna  River* 

Channel  improvements  have  been  m-.do  in  Codcrus  Creek  for  the 
protection  of  York,  and  studies  have  been  made  for  flood  control  reservoirs 
along  this  stream. 

Some  degree  of  local  protection  may  be  secured  by  the  construc- 
tion of  levels  and  stream  improvements  at  the  locations  referred  to  above. 
The  construction  of  flood  control  reservoirs  on  the  upper  reaches  of  the 
Susquehanna  River  system  would  provide  some  degree  of  flood  control. 

Until  the  surveys  o.nd  studies  now  being  rao.de  by  the  Corps  of  Engineers, 
United  Stotes  Army,  and  the  State  Department  of  Forests  6ind  Waters  are 
completed,  it  will  not  be  possible  to  estimate  the  reduction  of  flood 
damages  which  m^^y  be  obtained  through  economically  feasible  flood  control 
and  protection  works. 

Many  structures  now  subject  to  flood  damages  could  have  been 
located  on  higher  ground  above  the  danger  zone.  The  construction  of 
flood  control  and  flood  protection  works  may  create  a false  sense  of 
security  and  result  in  further  undesirable  developments  on  the  flood  plains, 
thereby  increasing  flood  demages  rather  than  diminishing  them. 

The  best  plan  for  flood  protection  and  control  will  consist  not 
only  of  flood  control  reservoirs  at  the  headwaters,  levees  and  channel 
im.prcvement s for  local  protection  but  also  of  intelligent  zoning  of  the 
flood  pla.ins. 

It  is  recommended  that  the  present  flood  control  and  protection 
surveys  and  studies  be  completed,  in  order  to  determine  to  what  extent 
control  v/ould  be  economically  justified.  It  is  further  recommended  that 
channel  lines  be  established  in  a.11  areas  subject  to  serious  floods,  ^md 
that  local  zoning  be  adopted  to  prohibit  the  erection  of  certain  types  of 
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structures  in  areas  subject  to  such  floods  which  cannot  be  adequately  and 
economically  protected  by  flood  control  or  protection  works.  It  is  recom- 
mended that  such  zoning  ordinances  provide  for  the  gradual  elimination  of 
non-conforming  uses  from  flood  areas* 

Additional  hydrological  data  are  needed  for  many  streams  of  the 
Basin,  The  installation  of  additional  hydrological  gauges  for  determining 
stream  flow  characteristics  is  highly  desirable, 

(c)  Municipal,  Domestic  and  Industrial  Supplies; Municipal  water  supply 

is  not  a major  problem  in  the  Basin,  The  majority  of  communities  obtain 
their  supplies  from  upland  streams,  creeks,  wells  and  springs,  Harrisburg 
and  Steelton  obtain  their  supplies  of  relatively  hard  water  from  the  main 
stem  of  the  river  and  at  times  of  low  flow  treatment  is  difficult.  The 
municipal  plant  at  Harrisburg  is  subject  to  damage  and  curtailment  of 
supply  during  flood  stages  of  the  river,  A study  project  is  recommended 
for  the  metropolitan  Harrisburg  area  to  determine  the  advisability  of 
developing  an  upland  source  of  relatively  pure  soft  water. 

The  use  of  ground  water  has  been  increasing  during  past  years* 
Since  there  are  few  data  available  concerning  ground  water  in  the  Basin, 
it  is  desirable  that  a study  be  made  to  determine  its  extent  and  areas  of 
supply.  Such  a study  would,  especially  in  the  northern  part  of  the  Basin, 
be  useful  for  flood  control  studies. 

Many  of  the  smaller  comniumities  in  the  Basin  now  without  public 
water  supplies  should  have  such  facilities.  In  the  limestone  areas,  and 
in  particular  in  the  eastern  portion  of  Cumberland  County,  pollution  enter- 
ing solution  channels  is  carried  by  underground  water  to  many  of  the  lime- 
stone springs  and  wells.  It  is  desirable  that  clean  public,  v/ater  supplies 
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be  provided  for  such  communities  in  tlie  near  future*  Section  IX,  Project 
List,  lists  these  communities  and,  in  addition,  extensions,  improvements 
and  chlorination  apparatus  needed  for  many  existing  public  water  supply 
systems* 

(d)  Irrigationt-~~No  irrigation  projects  are  included  in  the  plans  for 
the  comprehensive  development  of  the  Basin* 

(e)  Water  Power: The  Susquehanna  River  is  a source  of  great  pctentic.l 

power*  Its  location  with  respect  to  the  great  industrial  and  manufactur- 
ing centers  of  eastern  Pennsylvania,  southern  New  York,  New  Jersey  and 
Maryland  provides  an  extensive  market  for  power*  Present  installations 
on  the  Susquehanna  River  total  630,000  kilowatts  capacity,  of  which  more 
than  455,000  are  in  the  Pennsylvania  portion*  The  plants  at  Holtwood 
and  Safe  Harbor  on  the  lov/er  end  of  the  river  have  a combined  capacity  of 
413,200  kilowatts  with  provisions  for  additional  units* 

The  operation  of  hydro-electric  plants  will  be  improved  by  the 
regulation  of  stream  flow*  Although  no  power  projects  are  recommended 
for  immediate  construction,  the  construction  of  a plt.nt  on  the  Raystown 
Branch,  contained  in  the  Project  List,  should  await  the  development  of 
markets  for  such  power*  Hydro-electric  development  should  be  carefully 
planned  and  coordinated  with  stream  flow  regulation,  steejn  pov/er  and 
markets* 

(f)  Drainagei- — No  drainage  projects  are  r^oo^Hisnded  f or  present  or  future 
construction* 

(g)  Recreation  and  Wild  Life;— —The  Susquehanna  River  Basin  contains  many 
excellent  sites  susceptible  to  development  for  parks  and  recreational  sites* 
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Pre- 


There  is  a definite  need  for  facilities  of  this  type  in  the  Basin* 
liminary  recommendations  have  been  made  by  the  Pennsylvania  State  Planning 
Board  for  the  acquisition  of  approximately  186,000  acres  of  land  for  game 
refuges  and  hunting  ground,  and  for  1,600,000  acres  of  additional  State 
Forest  Lands* 

A study  project  is  recommended  for  determining  the  locations  and 
needed  acreage  for  State  Park  uses*  The  acquisition  of  from  5,000  to  6,000 
acres  of  land  at  Ricketts  Glen,  and  its  development  for  recreational  use 
will  be  desirable  in  the  future, 

( h ) Rectification  of  Existing  and  Preve ntion  of  Future  Contamination s 

Pollution  of  the  Susquehanna  River  and  its  tributaries  is  a major  problem 
of  the  Basin*  While  most  of  the  pollution  is  caused  by  the  discharge  of 
untreated  sewage  and  mine  wastes,  certain  industrial  wastes  also  interfere 
with  the  use  of  the  v/aters*  Fish  and  other  aquatic  life  is  menaced  or 
absent  in  many  of  the  streams,  and  in  many  places  the  water  is  unsafe  for 
recreational  use. 

Statistics  indicate  that  most  of  the  municipalities  in  the  Basin 
discharge  untreated  sewage  into  the  streams*  It  is  recommended  that  sewage 
treatment  plants  be  constructed  by  the  offending  communities  as  soon  as 
possible,  and  that  industries  be  required  to  treat  their  wastes. 

Prior  to  the  intensive  industrial  development  of  the  Basin,  the 
diluting  property  of  the  streams  and  the  natural  purification  processes 
were  sufficient  to  take  care  of  sewage  and  trade  wastes  without  considerable 
nuisance  or  hazard*  Conmunities  and  industries  were  permitted  to  use  the 
waters  from  the  streams  v/ith  little  or  no  restriction*  Sewage  outfalls 
were  located  at  the  down-stream  limits  of  communities,  and  water  for  muni- 
cipal supply  was  taken  at  or  above  the  up-stream  limits.  As  the  industrial 
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aevelopnieiit  of  the  Basin  progressed,  however,  and  as  tlie  density  of  popula- 
tion increased,  a point  v/as  long  since  reached  where  the  aniount  of  pollut- 
ing matter  discharged  into  the  streams  v/as  too  great  for  correction  by  nat- 
ural purification  processes,  with  the  result  that  many  of  the  Basin's  wa.ters 
are  nov/  greatly  polluted. 

The  residents  of  communities  v/hich  discharge  their  sevrage  below 
the  community  limits  are  likely  to  be  opposea  to  the  expenditure  of  funds 
for  the  construction  of  sewage  disposal  plazats  which  will  benefit  all  the 
corniaunit ies  on  the  stream  belovi/  them  but  which  will  be  of  little  or  no 
benefit  to  the  community  for  which  the  plant  is  proposed.  Since  sewage 
constitutes  a large  portion  of  the  pollution,  industries  are  reluctant  to 
install  treatment  facilities  for  their  waste  products  before  sewage  pol- 
lution is  abated  and  oppose  any  plans  which  would  compel  them  to  do  so. 

Such  attitudes  are  understandable.  Nevertheless,  it  must  be  recognized  as 
Oeing  important  to  the  welfare  of  the  general  public  that  the  right  to  use 
water  from  the  streams  of  the  Basin  should  include  the  responsibility  for 
returning  it  to  the  strea^ns  in  a reasonably  unpoll^ited  and  usable  condition. 

The  Sanitary  V/ater  Board  administers  the  laws  dealing  with  the 

pollution  of  the  waters  of  the  State,  2^  which  include  those  sections  of 

the  Purity  of  Waters  Act  of  1905  dealing  v/ith  the  discharge  of  sewage, 

section  200  of  the  Fish  Laws  of  1925  dealing  with  the  discharge  to  State 

waters  of  substances  harmful  to  fish  and  aquatic  life,  and  those  sections 

of  the  Rules  and  Regulations  dealing  with  the  discharge  of  organic  wastes 

to  State  Voters.  Permits  for  the  construction  of  sewers  and  se'wage  dis- 

2^'^  The  LaPue  Stream  Pollution  Bill,  passed  by  the  Legislature  during  the 
1997  session,  materially  strengthens  existing  legislation.  This  act 
prohibits  any  pollution  of  waters  in  the  State  by  sanitary  or  indus- 
trial waste  and  provides  for  severe  penalties  for  non-compliance. 

This  act  v;ill  be  administered  by  the  Sanitary  Water  Board, 
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posal  plants  are  likewise  issued  by  this  Board. 

This  Board  has  long  campaigned  for  the  abatement  of  pollution, 
but  has  lacked  strong  supporting  legislation.  Dealing  with  trade  wastes, 
it  has  worked  largely  on  a cooperative  basis,  with  considerable  success. 

In  administering  them,  hov;ever,  the  Sanitary  Water  Board  is  con- 
fronted with  obvious  difficulties  in  their  immediate  strict  enforcement 
due  to  the  time  required  and  the  difficulties  encountered  in  financing  and 
constructing  the  necessary  treatment  plants. 

The  advisability  of  controlling  pollutioh  by  combining  water- 
use  permits  with  sewage  and  trade  v/aste  permits  is  one  suggestion  which 
might  prove  effective  in  operation.  Such  a plan  might  provide  that  no 
water  be  withdrawn  from  any  stream  or  reservoir  without  a permit  and  that 
a fee  be  charged  for  all  v;ater  used,  dependent  upon  the  amount  of  pollut- 
ing matter  added  by  the  \/at-r  user  prior  to  its  rotu.rn  to  tho  stream.  The 
fees  collected  might  th  ^n  bo  used  for  sov/age  treatment  and  other  forms  of 
pollution  control  and  abatsjmont. 

Unfortunately,  water  supply  and  se^7age  disposal  are  usually  con- 
sidered to  be  entirely  separate  functions  of  municipal  governjnent.  How- 
ever, since  pollution  originates  in  v/ater  use,  it  appears  logical  that  the 
cost  of  sewage  treatment  works  be  assessed  against  the  v;ater  user.  The 
inclusion  of  a charge  for  such  treatment,  in  water  bills,  would  go  far  in 
educating  the  public  to  the  inter-relationship  of  water  supply  and  sev/age 
disposal  and  provide  a fair  apportionment  of  costs  for  sewage  treatment 
works.  It  is  believed  that  such  a practice  would  reduce  water  waste  and 
expedite  the  construction  of  sev/age  treatment  plants  by  providing  an  addi- 
tional method  for  financing  them.. 
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Most  of  the  industrial  waste  in  the  Susquehanna  Basin  comes  from 
coal  mining:  Acid  l^faters  from  operating  mines  and  drainage  from  gob  and 
culm  banks  flow  into  the  streams  together  with  large  amounts  of  culm  and 
silt.  During  times  of  low  flov/  the  culm  is  deposited  in  the  stream  beds, 
from  whence  it  is  purged  during  freshets  and  heavy  rains.  The  only  effect 
ive  way  of  reducing  such  pollution  is  at  the  source.  The  sealing  of  aban- 
doned bituminous  mines,  the  installation  of  equipment  for  settling  breaker 
water,  the  stabilization  of  culm  and  gob  piles  and  the  installation  of 
equipment  for  fronting  industrial  wastes  of  manufacturing  plants  would  re- 
duce greatly  the  amount  of  pollution  being  discharged  into  the  streams. 

The  control  of  erosion  of  both  farm  and  forest  lands  would  reduce  the 
amount  of  silt  carried  by  the  streams  and  effect  economies  in  all  water 
uses  throughout  the  Bsisin, 

POTOMAC  RIVER  BASIN 

(a)  Navigation; There  appears  to  be  no  need  for  any  inland  waterway  in 

the  Potomac  River  Basin  in  Pennsylvania,  and  no  navigation  projects  are 
included, 

(b)  Flood  C ont rol; Flood  control  is  of  minor  importance  in  this  Basin, 

Although  Chambersburg,  Hyndman  and  several  smaller  communities  are  subject 
to  minor  flood  damages,  there  are  no  great  floods  on  record,  Cumberland, 
Maryland,  which  is  located  a few  miles  south  of  the  Mason  and  Dixon  Line, 
is  subject  to  major  damage  from  floods  on  Wills  Creek  and  the  Potomac  River 
Present  plans  for  the  protection  of  Cumberland  propose  the  utilization  of 
levees  and  diversion,  but  future  studies  may  include  a storage  reservoir  on 
Wills  Creek  in  Pennsylvania, 
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(c)  Municipal,  Domestic  and  Industrial  Supplies! ---Water  supply  is  not  a 
major  need  of  the  Basin,  as  approximately  70  per  cent  of  the  community 
population  is  now  served  by  public  supplies.  The  Project  List,  Section 
IX,  contains  eleven  projects  for  new  public  water  supplies  for  communities 
dependent  upon  private  wells  and  springs.  Improvements  to  existing  plants 
are  listed  for  five  other  communities.  Evitts  Greek  is  utilized  as  a 
source  of  supply  for  Cumberland,  Maryland;  additional  supplies  can  be 
developed  on  Evitts  Creek  to  supply  the  needs  of  this  city. 

(d)  Irrigation: “■•■djo  irrigation  projects  are  included  in  the  plan  for  the 
development  of  this  Basin. 

(e)  Water  Power: No  hydro-electric  plants  are  proposed  for  either  immed- 

iate or  future  construction. 

(f)  Drainage : Drainage  is  unnecessary  in  the  Basin,  and  no  projects  are 

included. 

(g)  Recreation  and  Wild  Life: The  amount  of  recreational  land  in  the 

Basin  is  considered  to  be  inadequate.  Preliminary  recommendations  have 
been  made  by  the  Pennsylvania  State  Planning  Board  for  the  acquisition  of 
700  acres  of  park  and  recreational  land  and  40,906  acres  of  Government 
owned  forest  land.  The  acquisition  of  this  land,  and  its  development, 
would  provide  needed  recreational  facilities  for  the  population  residing 
in  the  Basin  and  adjacent  to  it. 

( h ) Rectification  of  Existing  and  Prevention  of  Future  Contamination : — 

As  indicated  in  Section  Vll-(h)  the  pollution  of  Little  V/ills  Creek  by 
sewage  discharged  by  Hyndman  is  the  major  pollution  problem  of  the  Basin. 


122 


The  construction  of  sewers  and  sewage  disposal  plants  at  Greencastle, 

Hyndmn,  Littlestown,  McConnell sburg  and  Mercersburg,  and  a secondary 
treatment  plant  at  Gettysburg  v/ould  solve  most  of  the  pollution  problems 
of  the  Basin.  Industries  are  cooperating  7/ith  the  Pennsylvania  Department 
of  Health  in  tre-^ting  their  v/astes,  and  pollution  from  this  source  has  been 
greatly  reduced. 

GENESEE  RIVER  AND  CHESAPEAKE  BAY  BASIN 

No  major  water  problems  exist  in  either  the  Genesee  River  or 
Chesapeake  Bay  Drainage  Basins  in  Pennsylvania,  Since  the  areas  of  these 
Basins  in  Pennsylvania  are  too  small  for  any  major  v/ater  developments,  and 
since  these  Basina  contain  no  large  communities,  no  comprehensive  plans 
for  development  have  been  outlined  for  them,  a sewage  tres.tiient  plant  should 
be  constructed  at  Oxford  Boro  when  ever  the  discnarge  of  raw  sev/age  at  this 
point  adversely  affects  do’wn-stream  communities  located  in  the  State  of 
Maryland . 
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IX  PROJECT  LIST 


Susquehanna  Basin 

The  projects  listed  are  recommended  as  a part  of  the  comprehensive 
development  of  the  Susquehanna  Basin  in  Pennsylvania, 

Information  concerning  these  projects  was  obtained  from  various 
sources,  including  the  Pennsylvania  Department  of  Health,  Sanitary  tjjfater 
Board,  Pennsylvania  Department  of  Forests  and  Waters,  Drainage  Basin 
Consultants  for  the  National  Resources  Committee,  United  States  Aray 
Corps  of  Engineers  Reports,  National  Inventory  of  ’Vorks  Projects,  and 
Public  Works  Administration, 

Inasmuch  as  the  time  allotted  did  not  permit  the  reporting  agencies 
to  make  detailed  cost  analyses  for  many  of  the  projects  submitted,  the 
information  has  been  treated  as  advance  confidential  data.  For  this 
reason  the  name  of  the  reporting  agency  is  not  included  in  the  project 
list. 

All  information  is  as  of  September,  1936, 

GROUP  I - IMhIEDIATE  CONSTRUCTION 

Projects  which  are  ready  for  construction,  and  should  be  undertaken 
as  soon  as  possible, 

FLOOD  CORTROL 

1,  Kincsicn  and  Edv'ardsville , Luzerne  Co,,  Pa.  - Flood  Control.  Construc- 

tion of  levees  on  North  Branch  of  Susquehanna  River,  as 
authorized  by  Act  of  Congress  June  22,  1936,  Estimated 
cost  - $lj658,200, 

2,  Pennsvlvani a . -*  Flood  Control.  State-wide  flood  control  study.  No 

cost  estime.te  available,  $b0,000  allotted  to  Water  and 
Power  Resources  Board  of  Pennsylvania  for  such  a study. 
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3,  South  Central  New  York  and  Northern  Pennsylvania.  - Flood  Control. 

Study  project  for  determining  reservoir  sites  and  other 
flood  control  works.  Estimated  cost  - $600,000.  Funds 
allotted  by  War  Department  for  Survey  now  being  made. 

4,  Sunbury.  Northumberland  Co.,  Fa.  - Flood  Control.  Construction  of 

levees  on  Susquehanna  River,  as  approved  by  Act  of  Congress 
June  22,  1936.  Estimated  cost  - $93,600. 

5,  Wilkes-Barre  and  Hanover  Twp.,  Luzerne  Co.,  Pa.  - Flood  Control. 

Construction  of  levees  on  North  Branch  of  Susquehanna  River, 
as  authorized  by  Act  of  Congress  June  22,  1936.  Estimated 
cost  - $2,129,400.  Under  construction, 

POLLUTION  ABAmiENT 

6,  Altoona,  Blair  Co..  Pa.  - Pollution  abatement®  Construction  of  a 

sewage  disposal  plant  to  replace  existing  plant  which  is 
inadequate.  Estimated  cost  - $1,250,000, 

7,  Bedford.  Bedford  Co.,  Pa.  - Pollution  Aba.tement,  Construction  of 

sanitary  sewers  and  a sewa.ge  disposal  plant.  Estimated 
cost  - $170,000. 

8,  Clarks  Summit.  Lackav>?anna  Co.,  Pa.  - Pollution  abatement.  Construction 

of  a complete  treatment  sev/age  disposal  plant  and  sanitary 
sewers.  Estimated  cost  - $391? 008. 

9,  Indiantown  Gay.  Lebanon  Co,,  Fa.  - Pollution  abatement , Construction 

of  sanitary  sewers  ^nd  a sewc^ge  disposal  plant  at  the 
National  Guard  Camp,  Estimated  cost  - $125,000. 

10.  State  College,  Centre  Coo,  Pa.  - Pollution  abatement.  Construction  of 

complete  treatment  sewage  disposal  plant.  Estimated  cost  - 

$121,000, 
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MI^NICIPAL  WATER  SUPPLY 


11.  Harrisburp  and  Vicinity,  Dauphia  Co.,  Pa.  - Yater  Supply.  Study  to 

determine  advisability  of  V/ater  Supply  Project  for  Harris- 
burg and  Vicinity.  No  cost  estimate  available. 

MISCELLAl'TEOUS 

12.  Pennsylvania . - Hydrological  Data.  Installation  of  additional  hydro- 

logical  gauges  for  determining  stream  flov/  characteristics. 

No  cost  estimate  available. 

12.  Pennsylvania.  - State-wide.  - Study  project  for  determining  method  for 

preventing  stream  pollution  by  mine  wastes.  Estimated  cost  - 
$25,000. 

14.  Pennsylvania.  - Study  project  of  groundwater  in  Northern  Pennsylvania, 

and  extension  of  well  gauging  throu^-hout  entire  State. 
Estimated  cost  - $64,000. 

15.  Susquehanna  Basin.  - Erosion  Control.  Program  for  erosion  control  to 

be  carried  out  by  U.  S.  Department  of  Agriculture  in  cooper- 
ation with  State  Agencies  and  Agricultural  Interests.  No 
cost  estimate  available. 

16.  Susquehanna  Basin.  - State  Parks  and  Parkways.  Study  to  determine 

locations  ^nd  extent  of  needed  future  State  Park  facilities. 
No  cost  estimate  available. 
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GROUP  II  DEraRRED  CONSTF.UCTION 


Projects  which,  while  desirable  for  immediate  construction,  (a)  in- 
volve controversial  questions,  (b)  can  have  their  priority  definitely 
determined  only  after  additional  studies  vdiich  can  not  be  completed  in 
time  for  this  report,  or  (c)  are  now  obstructed  by  legal, administrative 
or  other  difficulties. 

FLOOD  CONTROL 

17.  BloomsburR,  Columbia  Co..  Pa.  - Flood  Control.  Construction  of  levees 

on  North  Branch,  Susquehanna  River,  as  authorized  by  act 
of  Congress  - June  22,  1936.  Estimated  cost  - $131,300. 

18.  Harrisburg,  Dauphin  Co.,  Pa,  - Flood  Control,  Construction  of  levees 

on  Susquehanna  River,  as  authorized  by  act  of  Congress  - 
June  22,  1936,  Estimated  cost  - $104,000, 

19.  Jersey  Shore,  Lycoming  Co,,  Fa.  - Flood  Control.  Construction  of  leyees 

on  7/est  Branch,  Susquehanna  River,  Estimated  cost  - 
$395, 900, 

20.  Lock  Haven,  Clinton  Co.,  Fa.  - Flood  Control.  Construction  of  levees 

on  'Jest  Branch,  Susquehanna  River,  Estimated  cost  - 
$2 ,860 , 000 . 

21.  Milton,  Northumberland  Co,,  Pa,  - Flood  Control,  Construction  of 

levees  on  West  Branch,  Susquehanna  River,  Estimated  cost  - 
$263,900. 

22.  Montgomery,  Lycoming  Co.,  Pa,  - Flood  Control,  Construction  of  levees 

on  West  Branch,  Susquehanna  River,  Estimated  cost  - 
$139 , 100, 
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23.  Muncy,  Lycoming  Co..  Pa«  - Flood  Control.  Construction  of  levees  on 


V/est  Branch,  Susquehanna  River.  Estimated  cost  - $360,800, 

24,  Nanticoke,  Luzerne  Co,,  Pa,  - Flood  Control.  Construction  of  levees-on 

North  Branch,  Susquehanna  River,  Estimated  cost  - $381,700. 

25,  New  York  and  Pennsylvania.  - Flood  Control.  Construction  of  retarding 

darns  in  headwaters  of  Susquehanna  and  Delaware  Rivers  and 
Finger  Lakes  Region.  Estimated  cost  - $27,154,000,  Subject 
to  revision  upon  completion  of  study  now  in  progress  by 
Corps  of  Engineers,  V/ar  Department, 

26,  Plymouth,  Luzerne  Co.,  Pa.  - Flood  Control.  Construction  of  levees  on 

North  Branch,  Susquehanna  River.  Estimated  cost  - $728,000, 

27,  Swoyersville  and  Forty  Fort,  Luzerne  Co,,  Pa,  - Flood  Control.  Con- 

struction of  levees  on  North  Branch,  Susquehanna  River. 
Estimated  cost  - $529,800. 

28.  West  Pittston,  Luzerne  Co.,  Fa.  - Flood  Control,  Construction  of 

levees  on  North  Branch,  Susquehanna  River,  Estimated  cost- 
Jf:100,000. 

29.  V/illiamsport , Lycoming  Co,,  Pa.  - Flood  Control,  Construction  of 

levees  on  West  Branch,  Susquehanna  River,  as  authorized 
by  Act  of  Congress,  June  22,  1936,  Estimated  cost  - 
$2,444,000. 

30.  York,  York  Co,,  Pa.  - Flood  Control,  Construction  of  retarding  dams 

and  reservoirs  on  Codorus  Creek.  Estimated  cost  - 

$2,210,000. 

POLLUTION  ABATEMENT 

31.  Canton,  Bradford  Co.,  Pa.  - Pollution  Abatement,  Construction  of  a 
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sewage  disposal  plant.  Estimated  cost  - $50,000. 

32,  Harrisburg,  Pa,  - Pollution  abatement.  Construction  of  a 

complete  treatment  sewage  disposal  plant.  Estimated  cost 

$1,200,000. 

33,  Huntingdon,  Huntingdon  Co,,  Pa.  - Pollution  Abatement,  Construction  of 

a sewage  disposal  plant.  Estimated  cost  - $150,000, 

34,  Mt,  Union,  Huntingdon  Co,,  Pa.  - Pollution  abatement.  Construction  of 

a sewage  disposal  plant.  Estimated  cost  - $120,000. 

35,  Nanticoke,  Luzerne  Co.,  Pa.  - Pollution  Abatement,  Construction  of  a 

complete  treatment  sewage  disposal  plant.  Estimated  cost  •• 
$400,000. 

36,  Sayre,  Bradford  Co.,  Pa.  - Pollution  Abatement.  Construction  of  a 

sewage  disposal  plant.  Estimated  cost  - $160,000, 

37,  Spring  Garden  Township,  York  Co,,  Pa,  - Nuisance  Abatement,  Construction 

of  Sanitary  sewers.  Estimated  cost  - $794,500. 

38,  Tyrone,  Blair  Co,,  Pa.  - Pollution  Abatement,  Construction  of  a sewer 

system  and  sewage  disposal  plant.  Estimated  cost  - 
$180,000. 

39,  Wilkes-Barre,  Luzerne  Co,«  Pa.  - Pollution  Abatement,  Construction  of 

a complete  treatment  sewage  disposal  plant.  Estimated  cost  - 
$391,000, 

40,  Williamsport,  Lycoming  Co,^  Pa,  - Pollution  abatement.  Construction  of 

a complete  treatment  sewage  disposal  plant.  Estimated  cost  - 
$700,000. 

41,  York,  York  Co,,  Pa.  - Pollution  abatement.  Construction  of  additional 

units  to  existing  sewage  disposal  pl^nt  to  provide  adequate 
secondary  treatment.  No  cost  estimate  ayailable. 


- 129  - 


MUNICIPAL  Water  supply 


42.  Greenwood,  Blair  Co.,  Pa.  - Municipal  Y/ater  Supply,  Construction  of 

water  works  and  distribution  system.  Estimated  cost  - 
$136,000. 

43,  Lebanon,  Lebanon  Co.,  Pa.  - Water  Supply.  Construction  of  needed 

facilities  for  increasing  the  capacity  of  the  filter  plant; 
repairs  to  water  supply  dams  and  improvements  to  watershed. 
No  cost  estimate  available. 


MISCELImNEQUS 

44,  Peniisvlvania,  State-wide.  - Game  Refuges.  Acquisition  of  200,000  acres 

of  forest  land  for  game  refuges,  public  hunting  grounds  and 
future  forest  reserves.  No  cost  estimate  available, 

45,  Ricketts  Glen  Recreational  area.  Luzerne  Co,,  Pa,  - Recreation,  Ac- 

quisition and  development  of  5,000  to  6,000  acres  of  land 
for  recreational  purposes.  Estimated  cost  - $425,000, 

46,  Susquehanna  Basin.  - State  Forest  Reserves,  acquisition  of  1,600,000 

acres  of  additional  land  for  reforestation.  No  cost  esti- 
mate available. 
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GROUP  III  - IMEETERIiaNATE  CONSTRUCTION 


Projects  ¥;hose  specific  priority  in  the  progrcun  is  as  yet  indeterminate, 

POLLUTION  ABaTEIvIENT 

47,  Archbald,  Lackav/anna  Co.,  Pa,  - Nuisance  Abatement,  Extension  of 

sanitary  sewers.  Estimated  cost  - $265,700, 

48,  Blakely,  Lackawanna  Co,,  Pa,  - Nuisance  i-*bateraent.  Extension  of 

sanitaiy  sewers.  Estimated  cost  - $18,0o0, 

49,  avis,  Clinton  Co.,  Fa.  - Nuisance  abatement.  Construction  of  a com- 

bined sewer  system.  Estimated  cost  - $100,000, 

50,  Bellefonte,  Centre  Co.,  Pa.  - Pollution  Abatement.  Construction  of 

additional  sanitary  sewers  and  a sewage  disposal  plant. 

No  cost  estimate  available, 

51,  Bellwood,  Blair  Co.,  Pa.  - Pollution  abatement.  Construction  of  sani- 

tary sewers  and  sev/age  disposal  plant.  Estimated  cost  - 
$225,000. 

52,  Carlisle,  Cumber-land  Co,,  Pa,  - Pollution  abatement.  Extension  of 

sfinitary  sewers.  Estimated  cost  - $86,000, 

53,  Coalport,  Clearfield  Co,,  Pa,  - Nuisance  abatement.  Construction  of 

a Sanitary  sewage  system.  Estimated  cost  - $10,000, 

54,  Curwensville , Clearfield  Co.,  Pa,  - Pollution  abatement . Construction 

of  a sewage  treatment  plant.  Estimated  cost  - $75,000, 

55,  Danville,  Montour  Co,,  Fa.  - Pollution  Abatement,  Extension  of  sanitary 

sewers  and  construction  of  a sewage  disposal  plant.  Esti- 
mated cost  - $130,000, 

56,  Dewart  and  Gooseto.vn,  Northumberland  Co,,  Pa.  - Nuisance  Abatement, 

Construction  of  a combined  sewer  system.  No  cost  estimate 
available . 
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57.  Dunmore,  Lackawanna  Co.,  Pa.  - Nuisance  Abatement,  Construction  of  a 


sanitary  sewer  trunk  line.  Estimated  cost  - $200,000, 

58,  Everett  , Bedford  Go.,  Pa,  - Nuisance  jT.batement,  Construction  of 

sanitary  sewers.  Estimated  cost  - $4,000, 

59,  Exeter,  Luzerne  Co,,  Pa,  - Nuisance  Abatement,  Construction  of  a com- 

bined outlet  sewer.  Estimated  cost  - $25,000, 

60,  Fell  Townshln,  Lackawanna  Co.,  Pa.  - Nuisance  rkbatement.  Extension  of 

sanitary  sewers.  Estimated  cost  - $16,000, 

61,  Frackville,  Schuylkill  Co,,  Pa,  - Nuisance  Abatement,  Extension  of 

sanitary  sewers  and  purchase  of  private  sewers.  Estimated 
cost  - $150,000, 

62,  Herndon,  Northumberland  Co,,  Fa.  - Nuisance  Abatement,  Construction  of 

a sanitary  sewer  system.  No  cost  estimate  available, 

63,  Hopewell Bedford  Co,,  Fa,  - Nuisance  xibatement.  Construction  of 

sanitary  sewer  system.  Estimated  cost  - $3,000, 

64,  Jersey  Shore,  Lycoming  Co,,  Pa.  - Pollution  Abatement,  Extension  of 

sanitary  sev;ers  and  construction  of  a sewage  disposal 
plant.  Estimated  cost  - $150,000, 

65,  Karthaus,  Clearfield  Co,,  Pa,  - Nuisance  Abatement,  Construction  of 

a sanitary  sewer  system.  Estimated  cost  - $20,  000, 

66,  LaPlujne  Township,  Lackawanna  Co.,  Pa,  - Pollution  Abatement,  Con- 

struction of  a new  sewage  disposal  system.  No  cost  esti- 
mate available, 

67,  Lock  Haven,  Clinton  Co,,  Pa,  - Nuisance  Abatement,  Construction  of 

additional  sanitary  sewers.  Estimated  cost  - $52,200, 

68,  Luzerne,  Luzerne  Co,,  Pa.  - Nuisance  Abatement,  Construction  of  a 

sanitary  sewer  system.  Estimated  cost  - $200,000, 
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69,  Manheiin«  Lancaster  Co.,  Pa»  - Pollution  Control.  Construction  of  a 

sewer  system  and  sewage  treatment  plant.  No  cost  esti- 
mate available, 

70,  Marion  Heights,  Northumberland  Co,,  Pa.  - Nuisance  Abatement,  Con- 

struction of  a combined  system  and  outfall  sewer.  Estimated 
cost  - $123 ,400, 

71,  Mayfield,  Lackavm.nna  Co,,  Pa.  - Nuisance  Abatement,  Construction  of 

combined  sewers,  Estim-_ted  cost  - $100,000, 

72,  Millerstown,  Perry  Co,,  Pa,  - Nuisance  abatement.  Construction  of  a 

sanitary  sewer  system.  Estimated  cost  - $2,500, 

73,  Milton,  Northumberland  Co,.  Pa.  - Nuisance  Abatement,  Extension  of 

sanitary  sewer  system.  Estimated  cost  - $15,000, 

74*  Montg-.onierv,  Lycoming  Co.,  Pa.  - Nuisance  Abatement,  Extension  of 

sanitary  sewer  system.  Estimated  cost  - $2,500, 

75.  Moo  sic,  Lackawanna  Co,,  Pa.  - Nuisance  ^i.batement.  Construction  of  a 

sanitary  sewer  system.  Estimated  cost  - $75,000, 

76.  Mount  Carmel,  Northumberland  Co,,  Pa.  - Nuisance  abatement.  Construc- 

tion of  a combined  trunk  sewer.  Estimated  cost  - $180,000, 

77.  Nippenose  Township,  Lycoming  Co,,  Pa.,  - Pollution  abatement.  Con- 

struction of  sanitary  sewers  and  a sewage  disposal  plant. 
Estimated  cost  - $15,000. 

78.  Old  P'orge,  Lackawanna  Co.,  Pa.  - Nuisance  Abatement,  Construction  of 

combined  sewers.  Estimated  cost  - $60,000, 

79.  Orbisonia,  Huntingdon  Co,,  Pa.  - Nuisance  abatement.  Construction  of 

a combined  sev/er  system.  Estimated  cost  - $4,000, 

80.  Pittston,  Luzerne  Co.,  Pa.  - Nuisance  abatement.  Completion  of  sani- 

tary sewer  system.  Estimated  cost  - $20,000, 
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81.  R5<hovo,  Clinton  Co . , Pa.  - Pollution  Abatement.  Construction  of  a 

sev;age  disposal  plant.  Estimated  cost  - $35,000. 

82.  Scra.nton«  Lackav/anna  Co.,  Pa.  - Nuisance  .-ibatenent.  Extension  of 

sanitary  sewers.  Estimated  cost  - $500,000. 

83.  Scranton  Poor  District,  Lackawanna  Co..  Pa.  - Pollution  Control.  En- 

largement of  sewage  disposal  plant.  Estimated  cost  - 
$50,000. 

84.  Shamokin.  Northumberland  Co.,  Pa.  - Nuisance  abatement.  Extension  of 

sanitary  and  combined  sewers.  Estimated  cost  - $24,000, 

85.  Shirlevsburg,  Huntingdon  Go.,  Pa.  - Pollution  Abatement , Construction 

of  a sewage  treatment  plant.  No  cost  estimate  available. 

86.  Throcp,  Lackawanna  Co.,  Pa.  - Nuisance  Abatement,  Extension  of  Sani- 

tary sev;er  system.  Estimated  cost  - $100,000, 

87.  V/atsontown,  Northumberland  Co,,  Pa,  - Nuisance  Abatement.  Construction 

of  sanitary  sewers.  Estimated  cost  - $6,000, 

4 

88.  West  Hazleton,  Luzerne  Co..  Pa.  - Nuisance  Abatement,  Construction  of 

a combined  sewer.  Estimated  cost  - $60,300, 

89.  West  York,  York  Go.,  Ps..  - Nuisance  Abatement,  Construction  of  a 

sanitary  sewer  system.  Estimated  cost  - $200,000, 

municipal  'WAIER  SUPPLY 

90.  Adams  Co . , Pa.  - Water  Supply.  Construction  of  public  water  supply 

systems  for  the  villages  of  Hampton,  Hunterstown,  Idaville 
and  New  Chester.  No  cost  estimates  available, 

91.  Alexandria,  Huntingdon  Co.,  Pa.  - Water  Supply,  Installation  of 

chlorination  apparatus.  No  cost  estimate  available. 
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92.  Altoonat  Blair  Co»«  Pa.  - Water  Supply.  Construction  of  a dam  and 


reservoir  on  Allegheny  ’jVater  Shed  to  augment  present  sup- 
ply; diversion  of  arble  Run;  construction  of  water  mains, 
and  miscellaneous  improvements.  Estimated  cost  - $1,781,000. 

93.  g-ntrim,  Tioga  Co.,  Pa.  - Vv'ater  Supply.  Construction  of  reservoir.  No 

cost  estimate  available. 

94.  Arnot , Tioga  Co.,  Pa.  - Water  Supply.  Construction  of  water  supply 

system  v;ith  chlorination  apparatus  to  replace  'worn  out 
system.  No  cost  estimate  available, 

95.  Arendtsville , Adams  Co.,  Pa.  - Water  Supply.  Installation  of  chlori- 

nation facilities  and  removal  of  occupied  property  from 
v/atershed  above  reservoir.  No  cost  estimate  available. 

96.  Ashville,  Cambria  Co.,  Pa.  - V/ater  Supply.  Construction  of  a public 

water  supply  system.  No  cost  estLaate  available, 

97.  Bakers  Summ.it,  Bedford  Co.,  Pa.  - Water  Supply,  Construction  of  a 

water  line.  No  cost  estimate  available, 

98.  Barnesboro,  Cambria  Co,,  Pa,  - 7/ater  Supply,  Installation  of  an 

aerator  and  relocation  of  intake.  Estimated  cost  - $2,500, 

99.  Beavertown,  Snyder  Co,,  Pa.  - Water  Supply.  Installation  of  chlori- 

nation apparatus.  No  cost  estimate  available, 

100,  Bedford,  Bedford  Co.,  Pa,  - Water  Supply.  Installation  of  chlorination 

facilities  for  all  sources  of  supply.  No  cost  estmate 
available . 

101.  Bedford  County,  Pa.  - Water  Supply.  Construction  of  public  water  sup- 

ply systems  for  the  boroughs  of  Coaldale,  Hopewell,  Manns 
Choice,  New  Paris,  Fleasantville , St.  Clairsville,  Shells- 
burg  and  V/oodbury;  and  the  villages  of  Buffalo  Mills  and 
Fishertovm.  No  cost  estimates  available. 
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102.  Beech  Creek,  Clinton  Co..  Pa.  - Water  Supply.  Construction  of  a public 


water  supply  system.  No  cost  estdraate  available, 

103.  Bellwood,  Blair  Co.,  Pa.  - i/Yater  Supply.  Reconstruct  and  enlarge  res- 

ervoir. Estimated  cost  - $40,000» 

104.  Bethel,  Berks  Co..  Pa.  - Water  Supply.  Construction  of  a public  water 

supply  system.  No  cost  estimate  avo^ilable, 

105.  Biglerville , Adams  Co.,  Pa.-  V/ater  Supply.  Secure  auxiliary  source  of 

supply.  No  cost  estimate  available. 

106.  Blossburg,  TioRa  Co.,  Pa.  - Water  Supply.  Construction  of  a reservoir 

and  installation  of  chlorination  apparatus.  No  cost  esti- 
mate available. 

107.  Blytheburn,  Luzerne  Co.,  Pa.  - 'Water  Supply.  Installation  of  chlori- 

nation apparatus.  No  cost  estimate  available. 

108.  Boalsburg,  Centre  Co.,  Pa.  - Water  Supply.  Insta.llat ion  of  a new  chlori- 

nator.  No  cost  estimate  avc^ilable. 

109.  Byrnedale,  Elk  Co-,  Pa.  - Water  Supply.  Construction  of  a public 

v/ater  supply  system.  No  cost  estimate  available. 

110.  Carlisle,  Cumberland  Co.,  Pa.  - Water  Supply,  Improvements  to  filter 

plant  and  extension  of  water  mains.  No  cost  estimate 
available . 

111.  Carrolltoym,  Cambria  Co.,  Pa.  - Water  Supply,  Installation  of  chlo- 

rination apparatus.  No  cost  estimate  available, 

112.  Catawissa,  Columbia  Co.,  Pa.  - Water  supply,  Rehabilit8.te  and  further 

protect  spring  sources  of  supply.  No  cost  estimate  available, 

113.  Chest  Springs,  Gamibria  Co.,  Pa,  - 'Water  Supply,  Construction  of  a 

public  water  supply  system.  Mo  cost  estimate  available, 

114.  Chinchilla.  Lackawanna  Co.,  Pa.  - 'Water  Supply.  Construction  of  a 

public  'Water  supply  system.  No  cost  estimate  available. 
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11 5~«- Crawford  Township,  Clinton  Co.t  Pa.  - '.Vater  Supply.  Extension  of 

water  line.  Estimated  cost  - $800, 

116,  Cross  Fork,  Potter  Co,,  Pa,  - Water  Supply,  Construction  of  a storage 

reservoir.  Estimated  cost  - $5,000, 

117,  Curwensville , Clearfield  Co.,  Pa.  - Water  Supply,  Installation  of 

chlorination  apparatus.  No  cost  estimate  available. 

118,  Cumberland  Co,,  Pa.  - Water  Supply,  Construction  of  public  water  sup- 

ply systems  for  the  villages  of  Centerville,  Churchtown, 
Hogestown,  New  Kingston,  Walnut  Bottom  and  Newburg  Borough. 

119,  Dallas,  Luzerne  Co,,  Pa,  - V/ater  Supply.  Provide  additional  storage 

facilities.  No  cost  estimate  available. 

120,  Dalton,  Lackawanna  Co.,  Pa.  - Water  Supply,  Rehabilitation  of  reser- 

voir. No  cost  estimate  avail^cble, 

121,  Danville,  Montour  Co.,  Pa,  - Water  Supply.  Construction  of  a mixing 

basin  for  coagulation  and  repairs  to  filter  plant.  Esti- 
mated cost  - $10,000, 

122,  Delta,  York  Co,,  Pa-,  - V/ater  Supply.  Installation  of  chlorination 

apparatus.  No  cost  estimate  available. 

123,  Dublin  Mills,  Fulton  Co,,  Pa.  - Water  Supply,  Construction  of  a public 

Vi/ater  supply  system.  No  cost  estimate  available. 

124,  Duncannon,  Perry  Co,,  Fa.  - Water  Supply,  Installation  of  chlorination 

apparatus  . No  cost  estimate  available, 

125,  Duncansville , Blair  Co.,  Pa.  - V/ater  Supply.  Installation  of  chlori- 

nation apparcitus.  No  cost  estimate  available. 

126,  Dushore,  Sullivan  Co,,  Pa.  - V/ater  Supply,  Renewal  of  v/ater  mains.  No 

cost  estimate  available. 
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127,  East  Freedom,  Blair  Co,,  Pa,  - Y/ater  Supply.  Construction  of  a public 


water  supply  system.  No  cost  estimate  available, 

128,  Elimsport,  Lycoming  Co,,  Pa.  - Water  Supply,  Construction  of  a public 

water  supply  system.  No  cost  estimate  available, 

129,  Factoryville , Wyoming  Co,,  Pa.  - Water  Supply.  Rehabilitation  of  in- 

take crib  and  pipe  under  Lake  Sheridan,  No  cost  estimate 
available. 

130,  Fort  Littleton,  Fulton  Co,,  Pa,  - Water  Supply,  Construction  of  a 

public  water  supply  system.  No  cost  estimate  available, 

131,  Frailey  Township,  Schuylkill  Co.,  Pa.  - Water  Supply,  Construction 

of  a cement  lining  for  reservoir  and  miscellaneous  im- 
provementa.  Estimated  cost  - $1,000, 

132,  Friedensburg,  Schuylkill  Co,,  Pa,  - Water  Supply,  Construction  of  a 

public  water  supply  system.  No  cost  estimate  available, 

133,  Glenburn,  Lackawanna  Co,,  Pa,  - Water  Supply,  Installation  of  a per- 

manent type  of  chlorination  apparatus.  Estimated  Cost  - 
$750, 

134,  Glen  Hope,  Clearfield  Co.,  Fa.  - Water  Supply.  Construction  of  a 

complete  new  water  system.  Estimated  cost  - $2,400, 

135,  Grampian,  Clearfield  Co,,  Pa.  - Water  Supply.  Construction  of  a 

public  water  supply  system.  No  cost  estimate  available, 

136,  Green  Village,  Franklin  Co,,  Pa,  - Vfeter  Supply,  Construction  of  a 

public  water  supply  system.  No  cost  estimate  available, 

137,  Hallstead  and  Great  Bend,  Susquehanna  Co,,  Pa,  - Water  Supply,  Con- 

struction of  a filter  plant  for  DuBois  Creek  supply.  No 
cost  estimate  available* 
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138.  Hanover,  York  Co.,  Pa.  - Water  Supply.  Construction  of  additions  to 


filtration  plant;  construction  of  new  v/ater  lines  and  im- 
provements to  water  shed.  Estimated  cost  - .$243,800. 

139*  Harford,  Susquehanna  Co.,  Pa.  - Water  Supply.  Install  chlorinator 

and  protect  intake.  No  cost  estimate  available. 

140.  Harrisburg,  Daupliin  Co.,  Pa.  - Water  Supply.  Construction  of  a mixing 

basin  at  filter  plant.  Construction  of  new  water  main; 
local  water  lines  and  return  pump  on  Susquehanna  Division. 
Estimated  cost  - $8 7, 000. 

141.  Hartletovm,  Union  Co.,  Pa.  - Water  Supply.  Construction  of  a public 

water  supply  system.  No  cost  estimate  available. 

142.  Herndon,  Northumberland  Co.,  Pa.  - Water  Supply.  Construction  of  a 

public  water  supply  system.  No  cost  estimate  available. 
143*  Hollidaysburg,  Blair  Co«,  Pa.  - Water  Supply.  Installation  of  chlo- 
rination apparatus.  No  cost  estimate  available. 

144.  Hopbottom,  Susquehanna  Co.,  Pa.  - W'ater  Supply.  Improvements  to  chlo- 

rination facilities.  No  cost  estim;ate  available. 

145.  Howard,  Centre  Co.,  Pa.  - Water  Supply,  Installation  of  chlorination 

apparatus.  No  cost  estimate  available. 

146.  Hublersburg,  Centre  Co.,  Pa.  - Water  Supply.  Construction  of  a public 

v;ater  supply  system.  No  cost  estimate  available. 

147.  Hummels  Wharf,  Snyder  Co.,  Pa.  - Water  Supply,  Construction  of  a 

public  water  supply  system.  No  cost  estimate  available. 

148.  Huntingdon  Co.,  Pa.  - Water  Supply.  Construction  of  public  water  sup- 

ply systems  for  the  boroughs  of  Broad  Top,  Cassville, 
Coalmont,  Dudley,  Marklesburg,  mill  Creek,  Petersburg, 

Shade  Gap  and  the  village  of  McAlevys  Fort « No  cost  esti- 
mate available. 
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149,  Irvona,  Clearfield  Co,,  Pa.  - Water  Supply.  Construction  of  a pub- 

lic water  supply  system.  No  cost  estimate  available, 

150,  Jeddo,  LuEerne  Ccu<  Pa,  - Water  Supply,  Installation  of  chlorination 

apparatus  for  southeast  and  southwest  Ebervale  Reservoirs, 
No  cost  estimate  available, 

151,  Karthaus,  Clearfield  Co,,  Pa,  - Water  Supply,  Construction  of  a water 

supply  system.  Estimated  cost  - $30,000, 

152,  Kistler,  Mifflin  Co,,  Pa,  - Water  Supply,  Construction  of  a public 

water  supply  system.  No  cost  estimate  available, 

153,  Klingerst own , Schuylkill  Co,,  Pa.  - Water  Supply,  Construction  of 

a public  water  supply  system.  No  cost  estimate  available, 

154,  Krat zerville ^ Snyder  Co,,  Pa.  - Water  Supply,  Construction  of  reser- 

voir for  fire  protection.  Estimated  cost  - $1,200, 

155,  Lake  Y/inola,  'Wyoming  Co,,  Pa,  - Water  Supply.  Construction  of  a 

public  water  supply  system.  No  cost  estimate  available, 

156,  Lancaster,  Lancaster  Co,,  Pa.  - Water  Supply.  Construction  of  a 

water  main.  Estimated  cost  - $ 3,500, 

157,  Lancaster  Co,,  Pa.  - Water  Supply.  Construction  of  public  water  sup- 

ply systems  for  the  boroughs  of  Adamstown  and  Washington; 
and  the  villages  of  Bainbridge,  Bareville,  Brickersville, 
Churchtovm,  East  Petersburg,  Landisville,  Maytown,  Mechan- 
icsville,  Neffsville,  Paradise  and  Reinholds.  No  cost 
estimates  available, 

158,  Laurel  Run,  Luzerne  Co,,  Pa.  - Water  Supply,  Installation  of  chlo- 

rination apparatus  for  upland  supply.  No  cost  estimate 
available , 

159,  Laurelton,  Union  Co,,  Pa.  - V/ater  Supply,  Construction  of  a public 

water  supply  system.  No  cost  estimate  available. 
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160.  Lawrenceville,  Tioga  Co.,  Pa.  - V/ater  Supply.  Construction  of  a 


public  water  supply  system.  No  cost  estimate  available, 

161,  Lemont,  Centre  Co.,  Pa.  - ’;Vater  Supply.  Construction  of  a public 

water  supply  system.  No  cost  estimate  available, 

162,  Lemoyne,  New  Cumberland,  Camp  Hill,  ShiremanstoYm,  V/ormleysburg, 

West  Fairview  and  Enola,  Pa.  - Water  Supply,  Construction  of  an 
improved  mixing  basin  and  installation  of  loss  of  head 
gauges.  No  cost  estimate  available, 

163,  LeRaysville,  Bradford  Co,,  Pa.  - Water  Supply,  Extension  of  water 

mains.  Estimated  cost  - ^2,000. 

164,  Letterkenny  Township,  Franklin  Co..  Pa.  - V/ater  Supply.  Construction 

of  3 reservoirs  for  water  supply  and  fire  protection. 
Estimated  cost  - $45CCC, 

165,  Liberty,  Tioga  Co.,  Pa.  - Water  Supply.  Construction  of  a water  sup- 

ply system.  Estimated  cost  ^5|G00 

166,  Lock  Haven,  Clinton  Co,,  Pa,  - Water  Supply,  Construction  of  storage 

reservoir  and  viater  lines.  Estimated  cost  - $75,45C, 

167,  Loganville,  York  Co,,  Pa,  - Water  Supply.  Construction  of  a municipal 

water  supply  system.  Estimated  cost  - $24,CCC, 

169,  Mansfield,  Tioga  Co.,  Pa,  - Water  Supply.  Construction  of  a dam  and 

reservoir.  No  cost  estimate  available, 

17C.  Mansfield,  Tioga  Co,,  Pa,  - College.  Water  Supply,  Construction  of 

a filtration  plant.  No  cost  estimate  available, 

171.  Mart insburR,  Blair  Co,,  Pa.  - Water  Supply,  Installation  of  chlori- 

nation apparatus.  No  cost  estimate  available, 

172,  Marysville,  Perry  Co.,  Pa.  - Water  Supply,  Installation  of  chlori- 

nation apparatus.  No  cost  estrnate  avc^ilable. 
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173.  McEwensville , Northumberland  Co,.  Pa.  - Water  Supply,  Construction  of 


a public  v/ater  supply  system.  No  cost  estimate  available, 

174,  McHenry  Township,  Lycoming  Co,,  Pa.  - Water  Supply,  Construction  of 

a public  water  supply  system.  Estimated  cost  - $5,000, 

175,  McVeytown,  Mifflin  Co,,  Pa,  - V/ater  Supply,  Construction  of  a public 

water  supply  system.  No  cost  estimate  ayailable,. 

176,  Meshoppen,  Wyoming  Co.,  Pa.  - Y/ater  Supply,  Construction  of  a filtra- 

tion plant  or  the  deyelopment  of  a new  source  of  supply. 

No  cost  estimate  ayailable, 

177,  Mifflintown,  Juniata  Co,,  Pa.  - Y/ater  Supply,  Installation  of  chlor- 

ination apparatus.  No  cost  estmate  ayailable, 

176,  Mifflinyille , Columbia  Co.,  Pa,  - Water  Supply,  Construction  of  a 

public  v/ater  suiply  system.  No  cost  estimate  ayailable, 

179,  Milan,  Bradford  Co.,  Pa.  - Water  Supply,  Construction  of  reseryoir 

for  fire  protection.  Estimated  cost  - $10,000. 

180,  Millerstown,  Perry  Co.,  Pa.  - Water  Supply.  Extension  of  water  supply 

system.  Estimated  cost  - $6,000, 

181,  Millyille,  Columbia  Co.,  Pa.  - Water  Supply.  Construction  of  a filter 

plant.  Estimated- cost  - $15,000, 

182,  Mocanaqua,  Luzerne  Co.,  Pa.  - Water  Supply.  Obtain  an  increased  water 

supply  and  protect  watervi^orks  intake.  No  cost  estimate 
ayailable, 

183,  Montgomery,  Lycoming  Co.,  Pa,  - Y/ater  Supply,  Construction  of  a wash 

v;ater  tank.  No  cost  estimate  ayailable, 

184,  Mt,  Joy,  Lancaster  Co,,  Pa.  - YVater  Supply.  Improyements  and  additions 

to  present  water  system.  Estimated  cost  - $16,000, 

185,  Mt,.  Union,  Huntingdon  Co,,  Fa.  - 7/ater  Supply,  Installation  of  chlori- 


- 142 


nation  apparatus  for  Dark  Hollow  Supply.  No  cost  estimate 
available. 

186.  New  Oxford,  adams  Go..  Pa.  - V/ater  Supply.  Reconstruction  of  plant 

to  provide  adequate  filtration  facilities.  Estimated  cost 

$20,000. 

187.  Newport,  Ferry  Co..  Pa.  - Water  Supply,  Construction  of  a more  effi- 

cient mixing  basin.  No  cost  estimate  available, 

188.  Newry,  Blair  Co,,  Pa.  - Water  Supply,  Construction  of  a public  water 

supply  system.  No  cost  estimate  available. 

189.  Nev/ton  Hamilton,  Mifflin  Go.,  Pa.  - V/ater  Supply,  Construction  of  a 

public  water  supply  system.  No  cost  estimate  available. 

190,  Nicholson,  'Wyoming  Co.,  Pa,  - V/ater  Supply,  Construction  of  a filtra- 

tion plant.  No  cost  estimate  available, 

191,  Nippenose  , Township,  Lycoming  Co.  , Pa,  - V/ater  Supply.  Construction 

of  a reservoir  and  supply  system  for  fire  protection. 
Estimated  cost  - $5,000. 

192,  Nittany,  Centre  Co.,  Pa.  - Water  Supply.  Construction  of  a public 

water  supply  system.  No  cost  estimate  available, 

193.  North  Bend,  Clinton  Co.,  Pa.  - Water  Supply,  Extension  of  waterworks 

to  serve  entire  community.  No  cost  estimate  available, 

194,  Noxen,  iiVyoming  Co,,  Pa.  - Viater  Supply.  Construction  of  protection 

works  for  main  supply  reservoir  and  ^3  spring;  installation 
of  chlorination  apparatus  for  upland  stream  supply.  No 
cost  estimate  available, 

195,  Cakland,  Susquehanna  Co.,  Pa.  - Water  Supply,  Rehabilitate  springs 

and  collecting  reservoir;  improve  drilled  well  pumping 
equipment.  No  cost  estimate  available. 
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196,  Orbisonia,  Huntingdon  Co,,  Pa,  - Water  Supply,  Installation  of  chlo- 

rination apparatus.  No  cost  estimate  available, 

197,  Patton,  Cambria  Co,,  Pa,  - ''xVater  Supply,  Construction  of  a more 

efficient  mixing  basin.  No  cost  estimate  available, 

198,  Perry  Co, , Pa,  - Water  Supply,  Construction  of  public  water  supply 

systems  for  the  boroughs  of  Landisburg,  Liverpool,  New 
Buffalo  and  the  villages  of  Andersonburg  and  Loysville, 

No  cost  estimates  available,  . . 

199,  Picture  Rocks,  Lycoming  Co,,  Pa«  - Water  Supply,  Construction  of  an 

adequate  water  supply  system.  No  cost  estimateif,  available, 

200,  Port  Matilda,  Centre  Co,,  Pa,  - Water  Supply,  Obtain  auxiliary  source 

of  supply.  No  cost  estimate  available, 

201,  Pottsgrove,  Northumberland  Co.,  Pa,  - Water  Supply,  Construction  of 

a water  supply  system.  Estimated  cost  - $5,000, 

202,  Red  Lion,  York  Co,,  Pa,  - Water  Supply,  Construction  of  a more  effi- 

cient type  of  mixing  basin.  No  cost  estimate  available, 

203,  Rehrersburg,  Berks  Co,,  Pa,  - Water  Supply,  Construction  of  a public 

water  supply  system.  No  cost  estimate  available, 

204,  RenovOa  Clinton  Co,,  Pa,  - Water  Supply,  Completion  of  water  supply 

system.  Estimated  cost  - $75,000, 

205,  Ringtown,  Schuylkill  Co.,  Pa,  - Water  Supply,  Construction  of  a new 

water  supply  system.  Estimated  cost  - $25,000, 

206,  Riverside,  Northumberland  Co.,  Pa,  - Water  Supply,  Construction  of  a 

water  supply  system.  Estimated  cost  - $50,000, 

207,  Roaring  Springs,  Blair  Co,,  Pa,  - Water  Supply,  Installation  of  chlo- 

rination apparatus.  No  cost  estimate  available, 

208,  Rush  Tovmship,  Centre  Co,,  Pa,  - Water  Supply,  Extension  of  water 
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mains  to  Ghemtown  and  Ernestville.  Estimated  c ost 


$4,000. 

209.  Sankertown.  Cambria  Co..  Pa.  - Water  Supply.  Installation  of  chlo- 

rination apparatus.  No  cost  estimate  available. 

210.  St  John,  Luzerne  Go.,  Pa.  - Water  Supply.  Installation  of  chlorination 

apparatus.  No  cost  estimate  available, 

211.  Saxton,  Bedford  Co.,  Pa.  - Water  Supply.  Installation  of  chlorination 

apparatus.  No  cost  estimate  available, 

212.  Selinsgrove,  Snyder  Co.,  Pa.  - Water  Supply.  Construction  of  filter 

plant.  Estimated  cost  - $30,000, 

213.  Shamokin  Dam,  Snyder  Co.,  Pa.  - ?/ater  Supply,  Construction  of  a pub- 

lic water  supply  system.  No  cost  estimate  available, 

214.  Shavertown,  Luzerne  Co.,  Pa.  - Vi/ater  Supply.  Provide  additional 

storage  facilities.  No  cost  estimate  available. 

215.  Shickshinny,  Luzerne  Co.,  Pa.  - Water  Supply.  Construction  of  a 

filtration  plant.  Estimated  cost  - $60,000, 

216.  Shrewsbury,  York  Co.,  Pa.  - V/ater  Supply.  Installation  of  chlorina- 

tion apparatus.  No  cost  estimate  available, 

217.  Sinnamahoning , Cameron  Co.,  Pa.  - Water  Supply.  Construction  of  a 

public  water  supply  system.  No  cost  estimate  available. 

218.  Snydertown,  Northumberland  Co.,  Pa.  'Water  Supply.  Construction  of  a 

public  water  supply  system. 

219.  Sonestown,  Sullivan  Co.,  Pa.  - 'Water  Supply.  Construction  of  a 

public  Water  supply  system.  No  cost  estimate  available, 

220.  South  Montrose,  Susquehanna  Co.,  Pa.  - 'Water  Supply.  Construction  of 

a public  water  supply  system.  No  cost  estimate  available. 
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221.  South  Renovo.  Clinton  Co.,  Pa.  - V/ater  Supply.  Relocation  of  water 


course  to  existing  reservoir*  Estimated  cost  - $6,000. 

222.  Spangler.  Cambria  Co.,  Pa.  - Water  Supply.  Construction  of  filter 

plant  for  surface  supplies.  Estimated  cost  - $30,000. 

223.  Soring  Grove,  York  Co.,  Pa.  - Water  Supply.  Construction  of  a more 

efficient  mixing  basin  and  replacement  of  loss  of  head 
gauges.  No  cost  estimts  available, 

224.  Springville,  Susquehanna  Co.,  Pa.  - V/ater  Supply.  Construction  of  a 

public  water  su -ply  system.  No  cost  estimate  available, 

225.  Starrucca,  V/ayne  Co.,  Pa.  - '/iater  Supply.  Construction  of  a public 

v/ater  supply  system.  No  cost  estimate  available, 

226.  State  College,  Centre  Co.,  Pa.  - V/ater  Supply.  Impi'ovements  to  dis- 

tribution system,  reconstruction  of  reservoir  and  additions 
to  supply  line.  Estimated  cost  - $82,000. 

227. State  College,  Centre  Co.,  Pa.  - V/ater  supply  for  College.  Construction 

of  an  elevated  storage  tank,  two  deep  well  pumps,  one 
pressure  pump  and  7,000  feet  of  12"  vi/ater  main.  No  cost 
estimate  available, 

228.  Suedberg,  Schuylkill  Co.,  Pa.  - Water  Supply,  Construction  of  a 

public  water  supply  system.  No  cost  estimate  available,” 

229,  Sunbury,  Northumberland  Co,,  Fa.  - T/ater  Supply,  Construction  of  a 

new  sedimentation  basin.  No  cost  estimate  available, 

230,  Susquehanna  River  /drainage  Basin. --Water  Supply,  Study  to  determine 

future  needs  and  adequacy  of  water  supplies  for  municipal- 
ities in  the  Susquehanna  Basin.  No  cost  estimate  available, 

231.  Sylvania,  Bradford  Co.,  Fa.  - Water  Supply,  Construction  of  reseryoir 

for  fire  protection*  Estimated  cost  $700, 
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232,  Trout  Run,  Lycoming  Co.,  Pa,  - Water  Supply.  Construction  of  a 


public  water  supply  system.  No  cost  estimate  available, 

233,  Troy,  Bradford  Co.,  Pa,  - Water  Supply.  Construction  of  filter  plant, 

renew'al  of  v/ater  mains  and  service  lines.  No  cost  esti- 
mate available, 

234,  Trucksville,  Luzerne  Co.,  Pa,  - Water  Supply,  Provide  an  additional 

source  of  supply  and  install  chlorination  apparatus  for 
present  supply.  Estimated  cost  - $750, 

235,  Tyler,  Clearfield  Co,,  Pa.  - 'Water  Supply.  Construction  of  a complete 

nev;  v/ater  system  to  replace  present  disintegrated  system. 

No  cost  estimate  available, 

236,  Uniondale,  Susquehanna  Co.,  Pa,  - V/ater  Supply,  Construction  of  a 

public  water  supply  system.  No  cost  estimate  available, 

237,  Washingtonvills , Montour  Co.,  Pa,  - V/ater  Supply,  Construction  of  a 

public  water  supply  system.  No  cost  estimate  available, 

238,  Waterside  and  Loysburg,  Bedford  Co.,  Pa.  - 'Water  Supply,  Protection 

of  springs  used  as  the  source  of  present  supply.  No  cost 
estimate  available, 

239,  Waterville,  Lycoming  Co.,  Pa.  - 'Water  Supply.  Installation  of  chlo- 

rination apparatus.  No  cost  estimate  available. 

240,  Weedville,  Elk  Co..  Pa.  - Water  Supply,  Construction  of  a public 

water  supply  system.  No  cost  estimate  available, 

241,  Wellsboro,  Tioga  Co.,  Pa.  - Water  Supply,  Construction  of  cement 

lining  for  reservoir  v;ells.  No  cost  estimate  available, 

242,  Weigh  Scales,  Northimiberland  Co.,  Pa.  - Water  Supply,  Extension  of 

water  mains.  Estimated  cost  - $53,000, 
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243.  White  Haven,  Luzerne  Co..  Pa.  - Water  Supply.  Install  chlorination 


apparatus  for  treatment  of  upland  stream  supply  and  spring 
fed  reservoir  in  the  borough.  No  cost  estimate  available, 

244.  YJilliamsburg.  Blair  Co.,  Pa.  - Water  Supply.  Installation  of  chlori- 

nation apparatus.  No  cost  estimate  available. 

245.  Winfield.  Union  Co..  Fa.  - Water  Supply.  Construction  of  a public 

water  supply  system.  No  cost  estimate  available, 

246.  Worlds  End.  Sullivan  Co..  Pa.  - 'Water  Supply,  Construction  of  a 

public  v^ater  supply  system.  No  cost  estimate  available. 

247.  WriKhtsville . York  Co..  Pa.  - Water  Supply.  Construction  of  a more 

efficient  mixing  basin  and  replacement  of  loss  of  head 
gauge.  No  cost  estimate  available, 

248.  Wyalusing.  Bradford  Co..  Fa.  - Water  Supply,  Construction  of  a filter 

plant.  No  cost  estimate  available, 

249.  'Wysox.  Bradford  Co..  Pa.  - 'Water  Supply,  Construction  of  a public 

water  supply  system.  No  cost  estimate  available. 

250.  York  Co . . Pa,  - Water  Supply,  Construction  of  public  water  supply 

systems  for  the  boroughs  of  Cross  Roads,  East  Prospect, 

Fawn  Grove,  Felton,  Franklinstown,  Goldsboro,  Jacobus, 
Jefferson,  Lewisberry,  New  Salem,  Seven  Valleys,  IWellsville 
Winters! ovm,  Yorkanna,  York  Haven  and  the  village  of 
Shiloh.  No  cost  estimates  available, 

251.  York  Springs,  Adams  Co..  Pa.  - Water  Supply.  Construction  of  a 

municipal  water  supply  system.  Estimated  cost  - $28,000, 

252.  Youngsdale  and  McElhatten,  Clinton  Co..  Pa.  - Water  Supply,  Construc- 

tion of  a public  vi/ater  supply  system.  No  cost  estimate 
available. 
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253*  Zerbe  Township^  Northumberland  Co»<  Pa.  - Water  Supply.  Construction 

of  water  mains.  Estimated  cost  - $60,000, 

PO  ii/ER 

254,  Raystown  Branch,  Huntingdon  Co,,  Pa,  - Water  Powers  Construction  of 

of  Raystown  Storage  and  Power  Dam,  Estimated  cost  - 
$21,528,000. 
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Potomac  Basin 


The  projects  listed  are  recommended  as  a part  of  the  comprehensive 
development  of  the  Potomac  Basin  in  Pennsylvania. 

Information  concerning  these  projects  was  obtained  from  various 
sources,  including  the  Pennsylvania  Department  of  Health,  Sanitary  Waters 
Board,  Pennsylvania  Department  of  Forests  and  Waters,  Drainage  Basin 
Consultants  for  the  Mational  Resources  Committee,  United  States  Army  Corps 
of  Engineers  Reports,  Mational  Inventory  of  Works  Projects,  and  Public 
Works  Administration. 

Inasmuch  as  the  time  allotted  did  not  permit  the  reporting  agencies 
to  make  detailed  cost  analysis  for  many  of  the  projects  submitted,  the 
information  has  been  treated  as  advance  confidential  data.  For  this 
reason  the  nam.e  of  the  reporting  agency  is  not  included  in  the  project  list. 
All  information  is  as  of  September,  1936. 

GROUP  I - IMMEDIATE  COMSTRUCTIOM 

Projects  which  are  ready  for  construction  and  should  be  undertaken 
as  soon  as  possible. 

301.  Fannettsburr,  Franklin  Co.,  Pa.  - Water  Supply.  Construction  of  a 

public  v/ater  supply  system.  Estimated  cost  - $18,000. 

302.  Fairfield,  Adams  Co.,  Pa.  - Water  Supply.  Construction  of  a public 

v/ater  supply  system.  Estimated  cost  - $25,000. 

303.  Iron  Springs,  Adams  Co.,  Pa.  - Water  Supply.  Construction  of  a 

public  vaater  supply  system.  Estimated  cost  - $25,000. 

304.  Marion,  Franklin  Co.,  Pa.  - Water  Supply.  Construction  of  a public 

water  supply  system.  Estimated  cost  - $25,000* 
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305.  McKnightstown , .adanis  Co,,  Fa.  - Water  Supply.  Construction  of  a 

public  v.'ater  supply  system.  Estimated  cost  - $20,000. 

306.  Mt . Alto,  Franklin  Co..  Pa.  - Water  Supply.  Construction  of  a public 

water  supply  system.  Estimated  cost  - $34,000. 

307.  Quincy,  Franklin  Go..  Pa.  - Water  Supply.  Construction  of  a public 

water  supply  system.  Estimated  cost  - $30,000. 

308.  Scotland,  Franklin  Co.,  Pa.  - .vater  Supply.  Construction  of  a public 

water  supply  system.  Estimated  cost  - $25,000. 

309.  Wellersburg,  Somerset  Co,,  Fa.  - V/ater  Supply.  Construction  of  a 

public  water  supply  system.  Estimated  cost  - $20,000. 

GROUP  II  - DEFERRED  CONSTRUCTION 

Projects  which,  v/hile  desirable  for  immediate  construction,  (cj.)  in- 
volve controversial  questions,  (b)  can  have  their  priority  definitely 
determined  only  after  additional  studies  which  cannot  be  completed  in 
time  for  this  report,  or  (c)  are  now  obstructed  by  legal  administrative 
or  other  difficulties. 

310.  Greencastle,  Franklin  Co.,  Pa.  - Pollution  Abatement.  Construction 

of  sanita-ry  sewers  and  a primary  treatment  sewage  disposal 
plant.  Estimated  cost  - $100,000. 

311.  Hyndman,  Bedford  Co.,  Pa.  - Pollution  Abatement.  Construction  of 

additional  sanitary  sewers  and  a primary  treatment  sewage 
disposal  plant.  Estimated  cost  - $25,000, 

312.  Littlestown,  adams  Co.,  Pa.  - Pollution  nbatement.  Construction  of 

sanitary  sev/ers  and  a primary  treatment  sewage  disposal 
plant.  Estimated  cost  - $100,000. 
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313.  McConnellsburg,  Fulton  Co..  Pa.  - Pollution  nbatement , Construction 


of  sanitary  sewers  and  a priuiary  treatment  sewage  disposal 
plant.  Estimated  cost  - $100,000, 

314.  Mercersburg , Franklin  Co.,  Pa.  - Pollution  Abatement,  Construction 

of  sanitary  sewers  and  a primary  treatment  sev/age  disposal 
plant.  Estimated  cost  - $100,000, 

GROUP  III  - INDETERMINATE  CONSTRUCTION 

Projects  whose  specific  priority  in  the  program  is  as  yet  indetermin- 
ate. 

315.  Centerville,  Bedford  Co.,  Pa.  - Water  Supply.  Installation  of  chlo- 

rination apparatus.  No  cost  estimate  available. 

316.  Chambersburg,  Franklin  Co.,  Pa.  - Pollution  abatement.  Extension  of 

sanitary  sewers.  Estiiaated  cost  - {;321,000. 

317.  Dry  Run,  Franklin  Co.,  Pa.  - Water  Supply,  Construction  of  a public 

water  supply  system.  No  cost  estimate  available, 

318.  Gettysburg,  Adams  Go.,  Pa.  - Water  Supply.  Installation  of  a more 

efficient  type  of  mixing  basin  and  new  loss  of  head  guages; 
reconstruction  of  one  filter  unit.  No  cost  estimate 
available , 

319.  Glenco,  Somerset  Co.,  Fa.  - \7ater  Supply.  Construction  of  a public 

water  supply  system.  No  cost  estimate  available, 

320.  Hyndn.an,  Bedford  Co.,  Fa.  - Water  Supply.  Installation  of  chlori- 

nation apparatus.  No  cost  estimate  availu.ble. 

f 

321.  McConnellsburg,  Fulton  Co.,  Pa.  - Water  Supply.  Installation  of  im- 

proved. chlorinating  equipment;  erection  of  housings  for 
chlorine  equipment  and  sources  of  supply.  No  cost  esti- 
mate available. 
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322,  Rouzerville,  Franklin  Co.,  Pa.  - Water  Supply.  Installation  of  a 


more  efficient  type  of  mixing  basin.  No  cost  estimate 
available, 

323,  New  Freedom,  York  Co.,  Fa.  - Water  Supply,  Installation  of  chlori- 
nation apparatus.  No  cost  estimate  available. 
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UNINCORPORATED 

TOWSHIPS 

Logan  Blair  8, 312  Creek  & Spring  300(C) 

Smithfield Hunt  ingdon 2,817 Spring 1, 300(C) 
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Littlestown  Adams  2,096  Well  & Spring  1,500  (C)  Extensions 

Hy ndman Bedford 1?  200 Creek X (I9I6)  (U) Chlorination  Plant 

Type  of  Treatment;  - (c)  - Chlorination  (19I6)  Data  from  Water  Resources  Inventory  Report  I916 

(F)  - Filtered  X - Population  served  not  seperated  for  community. 

(U)  - Untreated 
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West  Pittston  Luzertie  7 >652  X 
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Sewage  Disposal  Systems  West  Branch  Susquehajina  Basin 
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Sewage  Disposal  Systems  V/est  Branch  Susquehanna  Basin 
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Sev/age  Disposal  Systems Juniata  Sub-Basin 
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and  New  Sewers 

Roaring  Spring  Huntingdon  2,957 
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preface 


Studies  of  the  Drainage  Basins  in  the  United  States  were  initiated 
by  the  Water  Resources  Conuuittee  of  the  National  Resources  Coiiimittee  early 
in  1936,  and  were  carried  out  in  collaboration  with  the  Planning  Boards  of 
the  cooperating  States.  ’Vater  Consultants  were  appointed  by  the  National 
Resources  Committee  for  each  major  Drainage  Basin,  The  Pennsylvania  State 
Planning  Board  cooperated  with  the  Consultants  in  the  collection  and  com- 
pilation of  data  for  these  studies.  The  objectives  of  the  studies  were: 

(1)  To  determine  the  principal  water  problems  in  the  various 
drainage  areas  of  the  country, 

(2)  To  outline  an  integrated  pattern  of  water  .development  and 
control  designed  to  solve  those  problems, 

(3)  To  present  specific  construction  projects  and  investigation 
projects  as  elements  of  the  integrated  pattern  or  plan,  with 
priorities  of  importance  and  time. 

This  report  presents  data  and  information  furnished  to  the  Water 
Consultants  for  the  preparation  of  the  National  Resources  Committee  Report, 
"Drainage  Basin  Problems  and  Programs",  December,  1936.  Inasmuch  as  the 
report  of  the  National  Resources  Committee  is  a summary  report,  most  of  the 
available  detailed  supporting  information  was  not  published.  It  is  the 
purpose  of  this  report  to  make  available  to  the  water  and  health  engineers, 
and  to  the  interested  State  Departments  and  Federal  Bureaus,  as  reference 
material,  the  detailed  information  and  data  collected  by  the  Pennsylvania 
State  Planning  Board, 

Due  to  the  limitations  of  time  and  personnel,  it  was  not  possible 
to  make  detailed  studies  of  projects  submitted,  especially  with  regard  to 
cost  estimates.  Some  meritorious  projects  have  undoubtedly  been  omitted 


due  to  lack  of  information,  and  some  others  which  are  included  may  be  under 
construction  at  the  present  time.  In  many  cases  the  proposed  projects  foi» 
new  public  water  supplies  included  no  plans  or  cost  estimates.  These  pro- 
jects are  shown  on  the  Project  Map  as  proposed  untreated  water  supplies 
pending  the  receipt  of  information  concerning  the  type  of  treatment  necr 
essary. 

This  report  is  not  to  be  regarded  as  complete  or  final,  but  rather 
as  a preliminary  report,  subject  to  corrections  and  refinements,  from  which 
it  is  hoped  that  a satisfactory  plan  for  water  use  development  in  Pennsyl- 
vania may  be  evolved.  Communications  regarding  corrections  and  additions 
will  be  welcomed  by  the  Pennsylvania  State  Planning  Board. 

Grateful  acknowledgment  is  made  to  the  members  of  the  ’-/ater 
Resources  Sub-Coimnittee  of  the  State  Planning  Board  for  their  generous 
contributions  of  advice  and  informiution  which  made  these  studies  possible. 

Further  acknowledgment  is  made  to  the  various  State  Departments  and 
Federal  Agencies  for  their  cooperation  in  making  available  data  and  infor- 
mation. 

Acknowledgment  is  likewise  made  for  technical,  clerical,  drafting, 
and  duplicating  assistance  furnished  by  the  ^Forks  Progress  Administration 
under  the  Federally  sponsored  project  j^'265-o905. 
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I GENERAL  DESCRIPTION  OF  THE  UPPER  OHIO  BaSIk  )J 

(a)  Length; uiaxiraum  l68  miles.  (Penna.  portion  of  Upper  Ohio  Basin) 

(b)  Breadth; i/iaxiraum  I30  miles.  (penna.  portion  of  Upper  Ohio  Basin) 

(c)  Area; Portion  in  Pennsylvania  13s 78?  Square  Liles. 

(d)  physiography. The  entire  B^^sin  2/  lies  v.dtliin  the  Allegheny  Plateau 

region,  of  the  Appalachian  Highlands. 

1,  Topography. Largely  highlands,  carved  deeply  v/itli  many  narrow, 

steep  sided  valleys.  The  eo.stern  portion  is  of  a rugged  hilly  nature; 
vrhile  the  areas  to  the  v/est  are  less  rugged  in  character,  being  mostly 
rolling  agricultural  country  beyond  the  steep  slope  of  the  main  valley. 

In  the  northern  portion,  the  country  is  flatter  and  contains  many  small 
lakes  and  sv/amps. 

2.  Geology; The  terminal  moraine  traverses  the  Basin  from  northeast 

to  southv/est  involving  a small  -otretch  of  the  Allegheny  River  at  Glean, 

New  York,  the  remaining  part  of  the  moraine  lying  a few  miles  north  of  the 
.illegheny  River,  crossing  Conewago  Creek  8 miles  north  of  'Jarren,  and 
French  Creek  5 miles  above  Franklin.  The  glaciated  region  covers  approx- 
imately 25  percent  of  the  Basin  and  abounds  in  lakes  and  swamps. 

]J7~Sourceo Paragraphs  (a)  and  (b). --Scaled  from  Stream  Lap  of  Pennsylvania- 

scale  6 miles  r 1 inch. 

Paragraphs  (c)  and  (d).--V/ater  Resources  Inventory  Report, 

Part  ITI-Gazetteer  of  St rei^ms  . -Penn sylvania  Cater  Supply  Commission, 
Harrisburg,  Pennsylvania,  1916. 

Paragraph  (f)  Preliminary  Report  Pennsylvania  St^te  Planning 
Board,  Harrisburg,  Pennsylvania,  December  1934  - Page  71* 

2/  All  further  references  to  the  Upper  Ohio  Basin  in  this  report,  except  as 
noted,  refer  to  that  portion  of  the  Basin  lying  within  Peniisylvania. 
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The  fomations  are  principally  shale  and  sandstone  with 
some  limestone.  Within  the  Basin  s,re  found  rich  oil,  gas  and  bituminous 
coal  deposits  of  national  importance, 

(e)  Cover:-~-See  Reconnaissance  Land  Use  Map  (Fig.  Il)  and  Table  I which 
indicates  the  propoidiian  of  various  types  of  cover  within  the  Basino 

(f)  Climate : The  Mean  Annual  Precipitation  varies  from  35  to  50  inches. 

Rainfalls  in  excess  of  2,5  inches  in  24  hours  are  comparatively  rare. 

The  average  annual  snowfall  is  50  inches.  The  Mean  Annual  Temperature 
varies  from  46°  to  52°.  Temperatures  of  100°  and  higher  have  been  re- 
corded. There  is  an  average  of  15  days  annually  with  temperatures  of  90° 
and  higher,  and  an  average  of  100  days  or  more  with  freezing  temperatures. 
Temperatures  of  -20°  are  often  recorded.  Prevailing  winds  generally  are 
from  the  west. 

(g)  General  Relation  to  Adjoining  Basins; The  Upper  Ohio  Basin  is 

bounded  on  the  North  by  the  Erie  and  Genesee  Basins,  on  the  East  by  the 
Susquehanna  Basin,  and  on  the  Northwest  by  the  Beaver  Basin.  The  State 
line  cuts  this  Basin  on  the  south  and  southwest  and  it  extends  in  these 
directions  into  Ohio,  West  Virginia  and  Maryland, 


- 2 - 


RECONNAISSANCE  LAND  UTILIZATION 

MAP  OF  UPPER  OHIO  RIVER,  REAVER 

RIVER  AND  LAKE  ERIE  DRAINAGE 
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Note  - Prepared  from  ‘’County  area  data"  in  the  files  of  the  Department  of  Forest  and  Waters,  assuming  parts  of 
counties  in  watershed  have  same  proportion  of  each  land  class  as  the  entire  county. 


II  HUMAN  OCCUPANCY 


In  1930»  the  Upper  Ohio  Basin  had  a population  of  2,9915 308 
persons  ^ , This  comprised  about  31  percent  of  the  population  of  Penn- 
sylvania  and  2.4  percent  of  the  population  of  the  United  States, 

Figure  III  shows  t?ie  distribution  of  population  in  Pennsylvania 
by  drainage  basins  for  the  year  1930. 

(a)  Cities  and  Towns: Information  regarding  the  number,  classification 

by  population,  size  and  rate  of  development,  and  general  character  of 
cities  and  ta7ns  of  the  Basin  is  given  in  Tables  II  and  III. 

(b)  Rural  Development; 

y. 

1.  Agricultural; The  northeastern  portion  of  the  Basin  lies  in 

the  Allegheny  Mountain  part-time  and  self-sufficing  farming  area  and  is 
largely  forested  as  shovm  by  the  Land  Use  Map  (Fig*  II )«  The  northwestern 
portion  lies  in  the  Northv/est ern  Dairy  Region  while  the  extreme  northwest 
corner  is  in  the  Potter  County  Potato  and  Dairy  Region.  The  southeastern 
and  central  portions  of  the  Basin  are  in  the  Allegheny  Plateau  General 
Farming  Region  which  constitutes  the  best  agricultural  Idnds  in  the  Basin. 

The  region  adjacent  to  Pittsburgh,  which  includes  most  of 
Allegheny  County,  is  in  the  Pittsburgh  Part-Time  and  Truck  Farming  Area. 

The  Pittsburgh  Dairy  Region  borders  the  Truck  Farming  Area  on  all  but  the 
northern  side. 

The  southwest  corner  of  the  State  is  a specialized  Fine 

^ Based  on  U.S.  Census  1930.  iThere  Civil  Subdivisions  are  split  by 

Drainage  Basin  Boundary,  portion  in  each  basin  is  estimated  as  propor- 
tional to  area.  Tovms  on  the  line  are  placed  in  one  basin  or  the  other. 
4/  Prelimdnary  Report  Pennsylvania  State  Planning  Board  - Harrisburg,  Pa., 
December  193A,  page  106. 
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DISTRIBUTION  OF  POPULATION 
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POPULATION  CLASSIFICATION  OF  UPPER  OHIO  BASIN 


1934  Estimate  by  Rand  ivIOi  .'ally  & Go.  (I9OO  Per  Cent  of  Pennsylvania  Population  in  Upper  Ohio  Sub-basin  27.8-oi  U.S.  ) 

Estimate  by  Penna.  State  Planning  Board.  (1930  Per  Cent  of  Pennsylvania  Population  in  Uoper  Ohio  ) Population  2.3) 

& V / Sub-basin  31.1-of  U.S.  Population  2.4) 


TABLE  III 


CLASSIFICATION  OF  CITIES  AND  BOROUGHS  IN  UPPER  OHIO  SUB-BASIN 


Cities 

and 

Boroughs 

County 

Population-1930 
U.S.  Census 

Percent  Increase 
1900  — 1930 

Predominant* 
Type  of 
Industry 

100,000  and  over 

(1) 

669,817  i 

43.3 

Pittsburgh 

Allegheny 

669,817 

43.3 

A, 

T 

& M 

30,000  to  100,000(2) 

121,625 

73.3 

McKeesport 

Jchnstovm 

Allegheny 

Cambria 

54,632 

66,993  i 

59.6 

80.4 

T 

M 

& 

M 

OBjOOO  to  50,000  (2) 

56,755 

353.7 

?’i.lkinsburg 

Allegheny 

29,639 

149.4 

M 

/;J.iquippa 

Beaver 

27,116 

4,273.6 

T 

& 

M 

10,000  to  25y000 

(33) 

508,914 

173.7  1 

Bellevue 

Allegheny 

10,252 

200.0 

Sub 

. of  Pgh. 

Braddock 

H 

19,329 

23.5 

M 

Carnegie 

It 

12,497 

70.5 

M 

Clairton 

» 

15,291 

M 

Coraopolis 

It 

10,724 

319.7 

M 

Dormont 

«i 

13,190 

Sub 

• of  Pgh. 

Duquesne 

If 

21,396 

136.8 

M 

Homestead 

H 

20,141 

60.4 

M 

McKees  Rocks 

H 

18,116 

185.2 

T 

& 

M 

Munhall 

M 

12,995 

— 

M 

North  Braddock 

It 

16,782 

156.8 

M 

Swiss vale 

tl 

16,029 

834.1 

M 

Turtle  Creek 

n 

10,690 

227.7 

M 

Ambridge 

Beaver 

20,227 

— 

T 

& 

M 

Dubois 

Clearfield 

11,595 

23.7 

T 

& 

M 

Meadville 

Crawford 

16,698 

54.3 

M 

Connellsville 

Fayette 

13,290 

52.9 

T 

<5b 

M 

Uniontown 

Fayette 

19,544 

166.1 

M 

Bradford 

McKean 

19,306 

28.5 

M 

Franklin 

Venango 

10,254 

40.1 

M 

Oil  City 

Venango 

22,075 

53.6 

T 

& 

M 

Warren 

Warren 

14,863 

84.8 

M 

Cannonsburg 

Y/ashington 

12,558 

277.8 

M 

Charleroi 

It 

11,260 

89.9 

M 

Donors 

13,905 

— 

M 

Washington 

H 

24,545 

87.9 

M 

M 

Arnold 

Westmoreland 

10,575 

641.6 

T 

& 

Greensburg 

It 

16,508 

81.1 

M 

Jeannette 

It 

15,126 

157.9 

M 

Latrobe 

It 

10,644 

130.7 

M 

Monessen 

It 

20,268 

822.5 

M 

New  Kensington 

It 

16,762 

259.3 

T 

& 

M 

Vandergrifi 

II 

11,479 

188.0 

M 

6 


TABLE  III  (Coni’ d) 

GLASSIFICATION  OF  CITIES  AND  BOROUGHS  IN  UPPER  OHIO  SUB-BASIN 


Cities 

and 

Boroughs 



County 

Population-1930 
U.  S.  Census 

Percent  Increase 
1900  — 1930 

Predominant* 
Type  of 
Industiry 

5,000  to  10,000  (38) 

260,443 

120.3 

Avalon 

Allegheny 

5,940 

178.9 

Sub.  of  Pgh. 

Brackenridge 

n 

6,250 

— 

M 

Brentwood 

n 

5,381 

— 

Sub.  of  Pgh. 

Grafton 

II 

7,004 

263.5 

Sub.  of  Pgh. 

East  Pittsburgh 

II 

6,214 

115.5 

M 

Etna 

II 

7,493 

39.2 

M 

Glassport 

II 

8,390 

— 

M 

Millvale 

II 

8,166 

20.2 

M 

Mt«  Oliver 

11 

7,071 

208.1 

M 

Oakmont 

»i 

6,027 

159.4 

M 

Pitcairn 

H 

6,317 

142.9 

M 

Rankin 

H 

7,956 

110.8 

M 

Sewickley 

II 

5,599 

56.9 

M 

Sharpsburg 

II 

8,642 

26.3 

M 

Ta rent urn 

II 

9,551 

74.5 

M 

West  View 

II 

6,028 

— 

Sub.  of  Pgh. 

Wilmerding 

II 

6,291 

50.5 

M 

Ford  City 

Armstrong 

6,127 

113.5 

M 

Kittanning 

n 

7,808 

100.1 

M 

Beaver 

Beaver 

5,665 

141.3 

M 

Midland 

M 

6,007 

— 

M 

Monaca 

II 

6,814 

45.7 

M 

Nanty  Glo 

Cambria 

5,598 

— 

(M) 

Titusville 

Crawford 

8,055 

2.3 

A & M 

Johns onburg 

Elk 

4,737 

21.6 

M 

Ridgeway 

Elk 

6,313 

79.6 

M 

Corry 

Erie 

7,152 

33.2 

M 

South  Brownsville 

Fayette 

5,314 

194.4 

(M) 

Blairsville 

Indiana 

5,296 

56.4 

T & M 

Indiana 

Indiana 

9,569 

131.0 

M 

Punxsutawney 

Jefferson 

9,266 

37.4 

T & M 

Kane 

McKean 

6,232 

17.7 

M 

Windber 

Somerset 

9,205 

— 

T & M 

Centerville 

Washington 

6,467 

766.9 

(M) 

Monongahela 

Washington 

8,675 

67.7 

M 

Mount  Pleasant 

Westmorelanc 

5,869 

23.7 

M 

Parnassus  (Oklahema) 

M 

6,240 

— 

(M) 

Scottdale 

»* 

6,714 

57.6 

M 

TABLE  III  (Coni' d) 

CLASSIFICATION  OF  CITIES  AND  BOROUGHS  IN  UPPER  OHIO  SUB -BASIN 


Cities 

and 

Bo rough# 

County 

Population-19  30 
U*  S*  Census 

Percent  Increase 
1900  — 1930 

Predominant* 
Type  of 
Industry 

2,500  to  5,000  (50) 

174,608 

158.0 

Aspinwall 

Allegheny 

4,263 

246.3 

M 

Bridgeville 

3,939 

— 

M 

Castle  Shannon 

»» 

3,810 

— • 

M 

East  McKeesport 

It 

2,922 

234.7 

Sub. 

of  Pgh, 

Edgewood 

»» 

4,821 

323,3 

Sub. 

of  Pgh. 

Elizabeth 

It 

2,939 

57.5 

M 

Ems  worth 

n 

2,709 

182.8 

M 

Forest  Hills 

» 

4,549 

Sub. 

of  Pgh, 

Ingram 

•1 

3,866 

— 

M 

L sets dale 

It 

2<774 

— 

M 

Port  Vue 

3,510 

610.3 

M 

Springdale 

H 

4,781 

M 

Verona 

•> 

4,376 

129,8 

M 

Wall 

II 

2,236 

— 

M 

West  Homestead 

n 

3,552 

— 

M 

Apollo 

Armstrong 

3,406 

16.5 

M 

Freeport 

tl 

2,772 

58,0 

(M) 

Leeclburg 

4,489 

82.6 

(M) 

Freedom 

Beaver 

3,227 

81.0 

M 

Dale 

Cambria 

3,364 

123.8 

(M) 

East  Conemaugh 

II 

4,979 

128.9 

T 

Ebensburg 

It 

3,063 

94.6 

(M) 

Ferndale 

II 

2,742 

1,124.1 

M 

Portage 

H 

4,432 

443.1 

M 

South  Fork 

l> 

3,227 

22.5 

T 

& M 

Westmont 

n 

3,388 

579.0 

(M) 

Clarion 

Clarion 

3,201 

59.7 

M 

Union  City 

Erie 

3,788 

25/0 

A 

& M 

Brownsville 

Fayette 

2,869 

84,9 

T 

& M 

Maso.it  own 

n 

3,875 

731.1 

M 

South  Connellsville 

If 

2,516 

— 

M 

Waynesburg 

Greene 

4,915 

93.2 

M 

Clymer 

Indiana 

2,672 

— 

M 

Brochway 

Jefferson 

2,690 

51.4 

T 

& M 

Brockville 

Jefferson 

4,387 

77.5 

T 

& M 

Reynoldsville 

tl 

3,480 

17.3 

M 

Coudersport 

Potter 

2,740 

-14.8 

M 

Meyersdale 

Somerset 

3,065 

1,4 

M 

Somerset 

It 

4,395 

139.6 

T 

& M 

Polk 

Venango 

3,337 

221.8 

M 

Bentl.eyville 

Washington 

3,609 

488.7 

M 

McDonald 

It 

3,281 

9.5 

M 

North  Charleroi 

It 

2,879 

577.4 

M 

Derry 

Westmorelai 

id  3,046 

29.8 

T 

& M 

8 


TABLE  III  (Cont*d) 


CLASSIFICATION  OF  CITIES  AND  BOROUGHS  IN  UPPER  OHIO  SUB-BASIM 


Cities 

Predominant’’ 

and 

Population-1930 

Percent  Increase 

Type  of 

Boroughs  County 

U.  St  Census 

1900  — 1930 

Industry 

2,500  to  5,000  T^ol 

174,608 

158.0 

Irwin  Westmoreland 

3,443 

40.4 

M 

North  Bellevernon  ” 

3,072 

279.3 

(M) 

South  Greensburg  ” 

2,520 

260.0 

M 

Southwest  Greensburg  ** 

3,105 

273.6 

M 

Trafford  ” 

4,087 

-- 

M 

West  Newton 

2,953 

19.7 

(M) 

Youngwood  *’ 

2,783 

(M) 

Under  2,500  Total  (223) 

195,125 

114.1 

Total  Cities  and  Boros 

Upper  Ohio  Sub~Basin  (349) 

1,987,287 

96.1 

* T - Transportation  M - Manufacturing  A - Agriculture  (M)  - Jylining 


Wool  Sheep  District,  \vhile  Fayette  County  in  the  south  central  portion  is 
a Part-time  and  Self-sufficing  Region. 

The  following  table  gives  statistics  pertaining  to  counties 
mainly  within  the  Basin  and  shows  trends  in  Agricultural  Development. 

The  trend  has  been  downward  from  I9OO  to  1930  but  shows  a decided  reversal 
for  the  past  5 years.  The  farm  population  for  the  area  involved  was 
236,782  in  1930.  This  increased  to  288,94-3  in  1935* 

TABL5  IV 

Number  of  Farms  and  the  Amount 
of  Land  in  Farms  for  Counties 
Located  Mainly  in  the  Upper  Ohio  Basin 


Year 

No . 

0 f 

Farms 

La,nd  in 

Farms 
(Acres ) 

Percent 

of 

Total 

Area 

percent 

of 

Farm  Land 
in  Penna. 

1900 

64,512 

5,984,245 

68 . 0 

30.9 

1910 

62,352 

5,587,477 

63.5 

30.1 

1920 

56,703 

5,214,545 

59.3 

29.5 

1925 

57,525 

4,865,565 

55.3 

29.9 

1930 

47,417 

4,399,813 

50.0 

28.7 

1935 

56,347 

4,715,354 

53.6 

29.7 

Sources Census  of  Agriculture  --  U.  S.  Department  of  Commerce. 


2.  Industrial  (decentralized); The  m.ajor  decentralized  indus 

tries  of  the  Upper  Ohio  Basin  include  the  production  of  coal,  gas,  oil, 
glass,  clay-products,  stone,  sand  and  gravel. 
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3.  Mining  (including  petroleua)  t.--^~Coun.ti&s  lying  ms^inly  in  the 


Upper  Ohio  Basin  contained  684  Bituiainous  Coal  Mines  and  produced  over  92 
percent  of  the  coal  sold  and  produced  in  Permsylvania  in  1933. 

Statistics  on  this  subject  are  given  in  the  accompanying  table. 


TABLE  V 

BITUMINOUS  MINING  - OHIO  BASIN 


No,  of 
Companies 

No.  of 
Operations 

No.  of 
Employees 

Production 
Sold  Tons 

Percent 
of  Total 
Produc- 
tion in 
State 

Allegheny 

75 

89 

13,672 

11,428,125 

Armst  rong 

29 

37 

3,729 

2,434,874 

Cambria 

93 

126 

17,177 

11,747,281 

Clarion 

19 

22 

1,609 

1,120,502 

Elk 

8 

12 

1,386 

700,041 

Fayette 

52 

77 

17,477 

9,942,771 

Greene 

11 

12 

3,333 

2,321,802 

Indiana 

42 

58 

6,558 

4,972,909 

Jefferson 

24 

25 

2,412 

1,653,872 

Somerset 

53 

86 

7,811 

5,322,035 

Venango 

2 

2 

23 

8,990 

Washingt on 

38 

53 

17,416 

11,864,694 

Westmoreland 

65 

85 

12,682 

8,459,490 

Totals 

511 

684 

105,285 

71,977,386 

92,8 

These  same  counties  contained  72,642  oil  v/ells  in  1931,  which 
produced  11,184,132  barrels  of  petroleum  &/»  This  was  over  94  percent  of 
all  the  petroleum  produced  in  Pennsylvania  in  that  year. 


^ Report  of  Pennsylvania  Department  of  Mines,  1933, 

&/  Pennsylvania  Productive  Industries  - 1931,  Department  of  Internal  Affairs, 
Harrisburg,  Pennsylvania. 
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4,  Lumbering: The  lumbering  industry  which  reached  its  peak  in 

Pennsylvania  in  1900  has  been  declining  since  that  time  and  is  at  present 
relatively  unimportant  in  the  State  although  it  remains  a potential  indus- 
try for  the  future, 

( c ) Analysis  of  Past  TrendSt  Present  Conditio''.s  and  Probable  Future 

Tendencies  under  Sections  (a)  and  (b) 

1,  Cities  and  Towns;— Study  of  Table  II  indicates  the  rapid 
growth  of  cities  and  boros  in  the  -^asin  which  nearly  doubled  in  population 
between  1900  and  1930  and  which  as  a whole  showed  a slight  gain  betv/een 
1930  and  1934,  The  tendency  to  draw  together  to  form  communities  is  in- 
dicated by  the  fact  that  in  1900  about  half  the  Basin’s  population  lived 
in  boros  and  cities  whereas  in  1930  these  places  included  2/3  of  the  pop- 
ulation, During  the  past  five  years  the  statistics  indicate  a limited 
"back  to  the  land"  movement.  This  is  thought  to  be  a temporary  condition 
accountable  to  the  depression  causing  a temporary  interruption  in  the 
longer  trend.  Even  though  the  "decentralization  of  industry"  movement 
may  continue  to  develop,  it  is  believed  that  people  will  continue  to 
dwell  in  communities  where  the  benefits  of  group  service  and  culture  are 
more  amenable  to  a highly  developed  civilization. 

2,  Agriculture: Trends  in  agricultural  development  shown  in 

Table  IV  indicate  as  would  be  expected  the  reverse  of  those  showing  devel- 
opment of  cities  and  towns,  - a dropping  off  in  number  of  farms,  and  area 
of  farm  land.  This  is  in  line  v/ith  improved  agricultural  production 
methods  and  the  consequent  decrease  in  needed  acreage  and  manpower  despite 
increasing  production.  The  reversal  in  trend  during  the  past  5 years  is 
believed  to  be  temporary  and  is  probably  accounted  for  by  the  fact  that 
much  land  formerly  abandoned  as  incapable  of  producing  an  adequate  return 
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is  now  occupied  by  persons  forced  to  leave  the  cities  by  depressed  indus- 
trial  conditions. 

As  may  be  seen  on  the  Reconnaissance  Land  Utilization  Map, 

(Fig,  II),  there  are  large  areas  of  "below  average"  and  "sub -marginal"  farm 
land  in  the  Upper  Ohio  Basin,  especially  in  the  northern  and  southern  parts. 
The  Pennsylvania  State  Planning  Board  is  now  engaged  in  a study  of  land  use 
by  mecins  of  which  it  hopes  to  determine  which  areas  may  be  made  more  service 
able  to  the  people  of  the  State  by  'vithdrav/ing  them  from  agricultural  use. 
While  this  study  has  not  yet  progressed  far  enough  to  provide  the  limits 
of  such  areas  it  is  believed  that  much  of  the  land  classified  as  "sub- 
marginal" and  "below  average"  on  the  Land  Utilization  Map  will  fall  in 
this  category.  It  would  appear  that  most  of  the  land  so  withdrav/n  could 
best  be  utilized  by  being  reforested. 

Should  such  a program  be  carried  cut  it  is  probable  that  the 
now  decadent  lumbering  industry  would  bo  rejuvenated  and  perpetuated  on 
a "sustained  yield"  bo.sis, 

3.  Industry; ^There  has  been  a general  downward  trend  in  the 

production  of  bituminous  coal  in  Pennsylvania  since  the  end  of  the  world 
war  with  an  especially  rapid  decline  since  1929.  This  has  caused  the 
abandonment  of  many  marginal  mines  in  the  thinner  beds  with  resulting 
aggravation  of  acid  mine  drainage. 

The  advent  of  by-product  coking  and  the  increased  use  of  oil  and 
gas  as  fuel  together  with  decreased  production  and  increased  boiler  effic- 
iency have  been  largely  responsible  for  this  decline,  T/. 

According  to  the  State  Geologist,  the  petroleum  supply  can  be 
expected  to  last  another  20  or  30  years  after  which  time  higher  prices  may 
revive  the  coal  industry.  This  i-vill  net  help  the  thin  bedded  mines,  hcw- 

7/  Preliminary  Report  Pennsylvania  State  Planning  Board,  Harrisburg,  Poi, 

December  1934,  Page  234. 


- 13  - 


ever,  since  they  cannot  be  economically  operated  until  thicker  coal  in 
other  states  has  been  rained  out. 

Pennsylvania  has  long  been  the  steel  producing  center  of  the 
United  States  with  the  industry  concentrated  in  Pittsburgh,  This  is 
largely  due  to  the  local  coal  supply,  most  of  the  ore  being  imported  from 
Michigan  and  Minnesota.  During  recent  years  there  has  been  a steady  loss 
to  the  western  production  centers.  One  factor  contributing  to  this  shift 
has  been  the  developments  of  by-product  coking  v/hich  has  permitted  economic 
operation  at  some  distance  from  the  coal  supply,  A factor  which  would 
possibly  counteract  this  trend  would  be  the  resumption  of  mining  of  Penn- 
sylvania ore  as  the  higher  grade  western  ores  are  exhausted.  This  is  not 
to  be  expected  for  forty  or  fifty  years, 

( d ) Transportat i on  Facilit ies ; 

lo  Wat erways s See  Section  IV  - a. 

2.  Highways ; The  Basin  is  traversed  in  all  directions  by  well 

paved  highways  connecting  principal  centers  of  population.  There  is  on 
file  with  the  Pennsylvania  State  Planning  Board  a map  issued  by  the  State 
Highway  Department  shovi/ing  the  highway  system  in  detail. 

3.  Railways ; The  Basin  is  traversed  by  various  railroads  in- 

cluding the  Erie,  New  York  Central,  Bessemer  and  Lake  Erie,  Pennsylvania, 
Pittsburgh  and  Shamut,  Baltimore  and  Ohio,  and  several  minor  roads.  These 
connect  the  principal  centers  and  mining  areas,  and  the  larger  ones  have 
terminal  facilities  at  the  docks  of  the  inland  waterways  system.  In  gen- 
eral, the  railroads  follow  the  valleys.  A map  issued  by  the  Pennsylvania 
Public  Service  Commission  showing  the  railroad  system  in  detail  is  on  file 
with  the  Pennsylvania  State  Planning  Board. 
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4,  Airports t-~»There  are  25  airports  in  the  Upper  Ohio  Basin, 


and  it  is  traversed  by  4 major  airianes.  Maps  showing  the  location  of  the 
airports  and  airianes  are  on  file  v/ith  the  Pennsylvania  State  Planning 
Board.  Descriptions  of  the  airports  are  also  available,  o/. 


^Descriptions  of  Airports  and  Landing  Fields  in  the  United  States  - 
U.  S.  Department  of  Commerce,  Airv/ay  Bulletin  ^2,  September  1,  1934. 
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Ill  STREAMS  OF  THE  BASIN  9/ 


(a)  OHIO  RIVER  Main  Stream 

1,  Source  I— “-Formed  by  the  junction  of  Allegheny  and  Monongahela 
rivers  at  Pittsburgh,  Allegheny  County;  elevation  703, 

2,  Course Northwesterly  into  Beaver  County  to  junction  of 
Beaver  River  at  Rochester;  thence  southwesterly,  crossing  State  boundary 
near  the  junction  of  Little  Beaver  River,  to  Mississippi  River  at  Cairo, 
Illinois. 

3,  Length: — -Total  967  milee;  in  Pennsylvania,  39.4  miles  along 

stream. 

4,  Drainage  Area: — -In  Pennsylvania,  13,787  square  miles, 

5,  Discharge — Gaging  Station  at  Sewickley,  Pennsylvania, 
Drainage  Area  above  station  - 19,500  square  miles. 

Maximum  Discharge  March  18,  1936,  29,4  c.s.m. 

Minimum  Discharge  July  25,  1934  0,10  c.s.m, 

(b)  CHARTIERS  CREEK  Tributary  to  Ohio  River 

1,  Source:— In  South  Franklin  Township,  southern  Washington 
County;  elevation  1,300. 

2.  Course : — -Northeasterly  into  Allegheny  County  to  Ohio  River 
at  McKees  Rocks,  elevation  703, 

3,  Length: 52  miles  along  stream. 

4.  Drainage  Area:— 278,1  square  miles  of  broken  and  hilly 

country;  the  valleys  are  eroded  in  ancient  plateciu,  flanked  with  hills 

Source  of  this  data  for  all  streams  except  on  discharge;  Water  Resources 
Inventory  Report  - Part  III  Gazetteer  of  Streams  - Pennsylvania  Water 
Supply  CoESflission,  Harrisburg,  Pennsylvania,  1916, 

Source  of  Discharge  Data:  Pennsylvania  Department  of  Forests  and  Waters 
and  U.  S.  Geological  Suiwey,  Harrisburg,  Pennsylvania,  Figures  on  Max- 
imum Discharge  on  March  17  and  18,  1936,  are  advance  unpublished  data. 


aC'G  tc  400  feet  high;  precipituous  in  places,  especially  along  the  lov/or 
course.  The  main  valley  is  irregular  and  varies  in  v;idth  from  narrow 
gorges  to  flats  a mile  wide.  Gv.ologic  formations  arc  clay  and  sandstone; 
coal,  oil  cand  gas  are  found. 

Discharge; ^Nc  data  available. 

(c)  RnCGQON  GREEK  Ti-ibutary  to  Ohio  River 

1,  Source: ^In  L'cunt  Plo-sant  Tov/nship,  northern  V/ushington 

County;  elevation  l,23Df 

2,  Course; Northerly  into  Bec.ver  County  to  Ohio  River  eppesito 

Merrill;  elevation  662.6. 

3,  Length; 45.0  miles  along  stream, 

4,  Drainage  Area; Contains  183.9  square  miles  of  broken  and 

hilly  country;  the  main  valley  is  hemmed  in  by  steep  hills,  300  tc  400  feet 
high,  and  having  broad  flats  along  stream, 

5,  Discharge;-— No  data  available. 

(d)  AIJjEGIIEKY  R^VER  Tributary  to  Ohio  River 

1,  Source;-— >In  Sweden  Tovmship,  central  Potter  County. 

2*  Ooursc ;-i-rrNcpth'.ve3 i.ei-ly  through  iicKoan  County  into  New  York, 
forraing  a loop  50  miles  long  b .fci'e  rt -entering  Poiuisylvania  in  Warren 
CauiTty:;  thence  southwesterly  tc  join  lOancngahela  Rivor  and  form  Ohio  River 
_t  Pittsburgh;  elevation  703, 

3.  Length:— -314  miles  along  stream, 

4,  Drainage  Area:— -Total  11,705  square  miles;  in  Pennsylvania 
9,771  square  railos* 
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5,  Dischar^;-*— ^raging  Station  at  Franklin,  Pennsylvania. 


Drainage  Aren  above  Station  5,982  square  miles. 
Average  Discharge,  16  years  (1918-1934),  1.60  c.s.m. 


Maximum  Discharge,  March  26,  1913 


25.41  c.s.m. 


Minimum  Discharge,  July  29,  1934 


0.06  c.s.m. 


(e)  TIONESTA  CREEK 


Tributary  to  Allegheny  River 


1.  Source*— In  V/atson  1'ownship,  southern  vVarren  County, 

2.  Course*— Northeasterly  to  Clarendon;  thence  southeasterly  into 
Forest  County  to  Lynch;  thence  southwesterly  to  AllegheE^r  River  at  Tionesta, 

3.  Length:— 58  miles  along  stream, 

4.  Drainage  Area *•»— 485.4  square  miles  of  rough  and  hilly  country 
with  narrow  valleys  flanked  with  steep  hills  of  shale  and  sandstone  form- 
ations, containing  some  oil  and  gas. 

5.  Discharge*— Gaging  Station  at  Nebraska,  Pennsylvania, 


Drainage  Area  above  Station  481  square  miles. 


Maximum  Discharge  March  4,  1934  35,14  c.s.m. 


Minimum  Discharge  Sept,  7-10,  1927  0.05  c.s.m. 


(f)  FRENCH  CREEK 


Tributary  to  Allegheny  River 


1,  Source*— In  Chautauqua  County,  sout-hv/estem  New  York; 
elevation  1,740, 

2,  Course* Southwesterly,  through  Erie  County,  Pennsylvt.nia, 

into  Crawford  County  to  Meadville;  thence  southeasterly  through  Mercer 
County,  into  Venango  County  to  Allegheny  River  at  Franklin;  elevation  959, 

3,  Length*— In  Pennsylvania,  78  miles  along  stream. 
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Drainc.ge  Area; ^Total,  1,246,0  square  miles;  in  Pennsylvania, 


1,135,1  square  miles  of  rolling  agricultural  country  with  broad  vc.lleys^ 
containing  many  lakes  and  swamps  of  glacial  origin;  except  for  a small 
portion  of  lower  end,  the  basin  lies  v/ithin  the  glaciated  region,  Shalo 
and  sandstone  formations  predominate,  containing  oil  in  lower  basin.  Drift 
deposited  by  melting  ice  of  glacier  has  covered  many  pa.rts  of  basin  to  con- 
siderable depths.  The  terminal  moraine  crosses  the  valley  a short  distance 
below  Utica,  in  a northeasterly-southwesterly  direction, 

5,  Discharge: - — Gaging  Station  at  Saegerstown,  Pennsylvania, 

Dnainage  Area  above  Station  629  square  miles. 

Average  Discharge,  13  years  (1921-1934),  1,65  c.s.ra. 

Maximum  Discharge,  January  20,  1929,  27,03  c.s,n. 

Minimum  Discharge,  August  26,  1934,  ,04  c.s.m, 

(g)  C LAKE  ON  RIVER  Tributary  to  Allegheny  River 

1,  Source <—^The  East  branch  is  formed  by  junction  of  Instanter 
Creek  and  County  Line  Run,  in  Jones  Township,  northeastern  Elk  County, 

The  main  stream  is  formed  by  the  junction  of  the  east  and  west  branches  at 
Johnsonburg,  Elk  County, 

2,  Course: Southwesterly  into  Clarion  County,  to  Allegheny 

River  near  Parkers  Landing;  elevation  851, 

3,  Length: ^East  brs.nch,  12  miles;  .main  stream,  95  miles  along 

st  ream, 

4,  Drainage  Area; —1,231.6  square  miles  of  shale  and  sandstone 
formations.  Valuable  deposits  of  oil  and  gas  are  found,  principally  in  the 
lower  basin,  while  the  coal  beds  are  more  widely  distributed. 
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Discharge Gaging  Station  near  Piney,  Pennsylvania, 

Drainage  Area  above  Station,  951  square  miles. 

Average  Discharge,  10  years  (1924--1934) , 1.58  c.s.m. 

Maximum  Discharge,  March  18,  1936,  52,6  c.s.m. 

Minimum  Daily  Discharge,  (1933-1934),  .05  c.s.m. 


(h) 


REDBANK  CREEK 


Tributary  to  Allegheny.  River 


1,  Source:— —Formed  by  junction  of  North  Fork  and  Sandy  Lick  Creek 
at  Brookville,  Jefferson  County. 

2,  Course t Southwesterly  to  Allegheny  River,  at  'Redbank. 

3,  Length; — -47.5  miles  along  stream, 

4,  Drainage  Area: 585,5  square  miles  of  broken  and  hilly  country 

lying  in  the  Allegheny  Plates.u,  In  the  upper  basin  there  is  considerable 
flatland;  in  the  lower  basin  the  stream  is  in  a narrow,  steep-sided  valley. 
Shale,  sandstone  and  limestone  formations  predominate,  containing  coal  de- 
posits, 

5,  Discharge : — -Gcaging  Station  at  St,  Charles,  Pennsylvania, 

Drainage  Area  above  Station,  523  square  miles. 

Average  Discharge,  21  years,  1.66  c.s.m. 

Maximum  Discharge,  March  18,  1936,  66,7  c.s.m. 

Minimum  Discho^rgo,  August  9,  1910,  0.02  c.s.m. 


(i) 


MhHONING  creek 


Tributary  to  Allegheny  River 


1.  Source:— In  Brady  Tov/nship,  northwestern  Clearfield  County, 

2.  Course ; — -Southwesterly,  through  Jefferson  County,  into  Indiana 
County  to  the  junction  of  Little  Mahoning  Creek;  thence  northwesterly  into 
Armstrong  County  to  Allegheny  River  at  Mahoning, 

3.  Length:— 74  miles  along  stream. 
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4.  Drainage  ■rt.rfcat»-«»^24.4  square  miles.  The  upper  basin  lies 
in  the  uplands  of  the  aliegheny  Plateau  and  is  slightly  eroded,  .vith  eleva- 
tions ranging  from  2,200  to  2,500  feet.  It  is  not  mountainous,  but  slopes 
become  abrupt  and  rugged  fon&ing  deep  valleys  in  the  lower  basin,  the  main 
valley  being  deup  and  in  places  broad,  \7ith  steep  v/ooded  slopes,  back  of 
which  are  agric!.;ltural  lands.  There  are  good  water  storage  sites.  Shale 
and  sandstone  formations,  containing  rich  coi^l  deposits,  g-.s  and  some  lime- 
stone are  found, 

5*  Discharge ; ---Gaging  Station  near  Dayton. 

Drainage  Area  above  Station,  321  square  miles. 

Average  Discharge,  14  years  (1920-1934),  1,70  c.s.m. 

Maximum  Discharge,  March  18,  1936,  71*0  c.s,ra. 

Minimum  DischOvrge,  October  17,  1928,  0*02  c.s.m, 

( J ) CROOKED  GRIT'K  Tributary  to  Allegheny  River 

1*  Source : - —In  Rayne  T'ovraship,  central  Indiana  County;  elevation 

1,520* 

Course  i— We sterly > by  a circuitous  route,  into  Armstrong 
County;  thence  northwesterly  to  Allegheny  River  :-t  Rosston;  elevation  755* 
3*  Len^gth:* 58  miles  along  stream, 

4,  Drainage  area; — -290,0  square  miles  of  rolling  country  v/ith 
round  topped  kills,  abrupt  slopes  and  deep,  narrow  stream  valleys.  Toward 
the  head  of  the  stream  the  rolling  hills  are  less  abrupt,  and  valleys  v/ider 
and  shallower.  The  main  v..lley  has  wide  flats  and  there  are  good  sites 
for  water  stor?.ge,  Sh'.le,  sandstone  and  limestone  formations  predominate, 
cont.aning  bituminous  coal  and  g'.s. 
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Discharges — -Gaging  Station  near  Ford  City,  Pennsylvania 


Drainage  Area  above  Station,  280  square  miles. 

Average  Discharge,  23  years  (1910-13,  1914-34)  1.56  c.s.m. 

Maximum  Discharge,  March  18,  1936,  75.0  c.s.m. 

Minimum  Discharge,  September  11,  25,  26,  1932,  0.0035  c.s.n 

(k)  KISKIMIMITAS  RIVER  (including  CONEMAUGH  RIVER)  Tributary  to  Allegheny 

River. 

Introductions— The  Gonemaugh  River  extends  from  Johnstown  to 
Saltsburg;  thence  to  Allegheny  it  is  called  Kiskiminitas  River.  In  the 
follov/ing  description  the  two  streams  are  considered  as  one. 

Sourcg^f> — 'Formed  by  the  junction  of  Little  Gonemaugh  River  and 
Stoney  Creek  at  Jolmstown,  southwestern  Cambria  County | elevation  1,150. 

2"-  Courses Northwesterly  to  Allegheny  River  opposite  Freeport; 

elevation  737* 

3.  Lengths Total  78  miles.  Gonemaugh  River,  51  miles;  Kiskim- 

initas River  27  miles  along  stream. 

4.  Drainage  Areas 1,891.5  square  miles;  Gonemaugh  River,  above 

Saltsburg,  has  a draine^ge  area  of  1,373.7  square  miles.  The  topography 
varies  from  a high,  gently  rolling  plateo.u  at  headwaters,  the  elevation 
ranging  up  to  2,800  feet,  to  a low  dissected  region  less  than  1,100  feet 
in  elevation,  marked  by  narrow,  steep-sided  valleys,  and  with  high  inter- 
vening ranges  of  mountains,  through  v/liich  some  of  the  streams  have  cut 
narrow  gorges.  Shale  and  sandstone  formations  predominate,  containing 
rich  deposits  of  bituminous  coal,  c.nd  some  gas  and  limestone* 

5^  Discharge  a— Gaging  Station  at  Avonmore,  Pennsylvania. 

Drainage  Area  above  Station,  1723  square  miles. 
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Average  Discharge,  27  years  (1907-1934),  1,73  c.s.m. 

Maximum  Discharge,  March  18,  1936^  99,0  c,s,ffi. 

Minimum  Dischstrge  during  1934  0,17  c.s,m, 

( 1 ) LOYALHANNA  CREEK  Tributary  to  K:^skiminitas  River, 

1,  Source : — ^In  Cock  Townslilp,  southeasterly  Y/estmoreland  County. 

2-  Course ; Northerly  to  Ligonier;  thence  northwesterly  to  Kis- 

klminitas  River  opposite  Saltsburg;  elevation  828. 

3,  Length: ---49  miles  along  stream, 

4,  Drainage  Area; ---300,0  square  miles,  mountainous  in  headwaters 
with  rolling  hills  in  the  lower  basin.  The  main  valley  lies  between  Chest- 
nut and  Laurel  ridges  for  15  miles  in  the  upper  course,  the  stream  cutting 
through  Chestnut  Ridge,  forming  a gorge,  and  continuing  in  rolling  country 
to  its  mouth.  Shale,  sandstone  and  limestone  formations,  containing  rich 
coal  beds  and  gome  gas  are  founl, 

Pis  charge  :’T--<jaging  Station  at  New  Alexandria,  Pennsylvania, 
Drainage  Area  above  ^tation,  265  square  miles. 

Average  Dischapge,  11  years  (1919-22,  1926-34),  1*65  c.s.m. 
Maximum  Discharge,  M&rch  18,  1936,  117.0  c,s,m. 

Minimum  Discharge,  October  3,  1927,  0,009  c,s,m, 

(mi)  MONQNGaHELA  FLEVER  Tributary  to  Ohio  River, 

1,  Source: Formed  by  the  junction  to  Tygart  Valley  River  and 

V/est  Fork  River,  near  Fairmont,  Y'est  Virginia,  elevation  858. 

2.  Course : Northeasterly  into  Pennsylvania;  thence  northerly  to 

join  Allegheny  River  at  Pittsburgh;  elevation  703, 

3*  Length: 128,1  railessin  Pennsylvania,  91.6  along  stream. 
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4.  Drainage  Area? ^Total  7,340  square  milesj  in  Pennsylvania 

2,728  square  miles.  The  basin  lies  west  of  the  Allegheny  Mountains  and 
drains  their  slopes*  From  the  eastern  part,  proceeding  westward,  the 
country  becomes  less  mountainous  and  more  fertile,  consisting  of  rolling 
hills.  The  valleys  in  general  are  narrow  with  steep  hillsides.  The  up- 
land, close  to  the  river,  ranges  in  height  above  water  from  500  to  600 
feet  along  the  upper  reaches  to  about  400  feet  in  the  vicinity  of  the 
mouth.  From  Fairmont  to  the  Pennsylvania  boundary  the  hills  are  close  to 
the  river,  and  only  a few  small  areas  of  bottom  land  are  found,  but  below 
that  point  there  are  a number  of  stretches,  some  of  thorn  bordering  the 
river  for  several  miles.  Upon  nearing  Pittsburgh  these  flats  become  more 
extensive,--, in  some  cases  having  a width  of  about  half  a mile.  The  form- 
ations are  principally  shale  and  sandstone  containing  some  limestone,  oil, 
gas  and  rich  coal  beds.  This  basin  holds  one  of  the  most  valuable  and 
extensively  developed  deposits  of  bituminous  coal  in  the  world. 

5,  Discharge : Gaging  Station  at  Charleroi,  Pennsylvania, 

Drainage  Area  above  Station,  5,213  square  miles. 

Average  Discharge  No  Record, 

Maximum  Discharge  (est.)  July  11,  1888,  30.0  c.s.m. 

Minimum  Discharge  1933-34,  September  16,  1934,  0.08  c.s.m. 

(n)  TENMILE  CREEK  Tributary  to  Monongahela  River. 

1.  Source: In  South  Franklin  Township,  southern  central  Washing- 

ton County;  elevation  1,250. 

2.  Course;— ^-Southeasterly  to  Monongahela  River  at  Millsboro; 
elevation  747.1 

3.  Length:— 34.5  square  miles  along  stream. 
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4. 


Drainag;e  Area; 333.2  square  miles  of  hilly  country.  Main 

valley  is  wide  and  flat  in  j-laoes,  flanl:ed  with  ste^p  hills,  principally 
on  south  side  of  basinj  through  shale,  sandstone  and  limestone  fonnaticns. 
Coal,  oil  and  gas  rre  found  in  large  quantities. 

PischarF^e t No  data  available. 

( 0 ) SOUTH  FORK  Tributary  to  Tenmile  Creek. 

1.  Source ; In  Richhill  Township,  v/estern  Greene  County;  eleva- 

tion 1,300. 

2.  Course  t Easterly  to  Waynesburg;  thence  northeasterly  to 

Tenmile  Creek  at  Clarksville;  elevation  785. 

3.  Length: 34  miles  along  stream. 

4.  Drainage  Area: 199.3  square  miles  of  hilly  country.  The 

main  valley  in  the  upper  course  is  narrow,  flanked  with  steep  hills, 
widening  in  the  vicinity  of  Rogersville,  Waynesburg  and  Jefferson. 

5.  Dischc^rge : — -Gaging  Station  on  South  Fork  at  Jefferson,  Pa. 

Drainage  Area  above  Station,  180  square  miles. 

Maximum  Discharge,  March  14,  1936,  59.4  c.s.m. 

Minimum  Discharge  (1931-34)  Sept.  22-30,  1932,  0,005  c.s.m. 

( p ) REDSTONE  CREEK  Tributary  to  Monongahel:^  River. 

1.  Source: — ^On  the  western  slope  of  Chestnut  Ridge,  in  south 
Union  Township,  southern  central  Fayette  County;  elevation  1,280. 

2.  Course : Northwesterly  to  Monongahela  River  at  Brownsville; 

elevation  735. 

3.  Length; 26  miles  along  strecoa. 

4.  Drainage  Area: — -108.8  square  miles.  The  bo.sin  is  mountainous 
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at  headwaters  and  hilly  in  the  middle  and  lower  sections;  the  jmain  valley 
varies  in  width  and  is  flanked  with  steep  hills  in  the  lower  basin*. 

5*  Discharge  I— *No  data  available* 

( q)  Y OUGHT OQHENY  RIVER  Tributary  to  Monongahela  River* 

1.  Sourcet- — ^In  Preston  County,  West  Virginia,  near  Mary  land -West 
Virginia  boundary;  elevation  2,900, 

2.  Northerly;  through  Maryland,  into  Pennsylvania  to 

junction  of  Casselaan  River  at  Confluence;  thence  northwesterly  to  Mononga- 
hela  River  at  McKeesport;  elevation  715*2, 

3.  Length; Total,  123  miles;  in  Pennsylvania,  83  miles  along 

stream, 

4.  Drainage  Area;— 1 ,732 ,0  square  miles;  in  Pennsylvania,  1, 265*4 
square  miles.  The  greater  part  of  the  basin  is  rough  and  drains  the  western 
slopes  of  the  Allegheny  Mountains,  Many  of  the  small  tributaries,  particu- 
larly in  the  upper  region,  flow  through  deep,  narrov/,  sparsely  settled  valleys, 
the  slopes  of  which  are  gonerally  v/ooded.  The  upper  half  of  basin  has  five 
well  defined  mountain  ranges,  crossing  in  a northeasterly  and  southwesterly 
direction,  through  the  generally  broken  surface  of  the  region.  Above  Con- 
fluence the  main  stream  flows  parallel  to  the  ridge  structure,  but  below 

that  place  it  breaks  through  nearly  at  right  angles  and  enters  more  open 
country,  v/hich  continues  to  the  mouth.  Formations  are  principally  shale 
and  sandstone,  containing  some  iiifiestcne,  oil  and  gas.  There  are  valuable 
and  extensively  developed  bituminous  coal  beds  in  the  middle  and  lower  por- 
tions of  basin, 

5.  Discharge;— -Gaging  Station  at  Sutersvill<d, Pennsylvania, 

Drainage  Area  above  Station,  1,715  square  miles. 
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Average  Discharge,  12  years  (1920-29,  1931-34)  1.65  c.s.m. 
Maximum  Discharge,  March  18,  1936,  64.2  c.s.m. 

Minimum  Discharge,  July  10,  1918,  Not  determined. 

(r)  C AS RI VER  Tributary  to  Youghiogheny  River. 

1.  Source; Formed  by  junction  of  north  and  south  branches  in 

Garrett  Ccu-'i'-y,  Maryland,  4 miles  south  of  State  boundary;  elevation  2,225 
2*  Course;- — Northeasterly,  crossing  State  boundary  at  elevation 
2,056,  into  Somerset  County  to  Myersdale;  thence  northwesterly  to  Rockwood 
thence  southwesterly  to  Youghiogheny  River  at  Confluence. 

3.  Length; In  Pennsylvania,  42  miles  along  stream. 

4.  Drainage  Area; — - Total,  576.0  square  miles,  in  Pennsylvania, 
479.6  square  miles  of  mountainous  and  hilly  country.  The  valleys  are  not 
wide  and  are  flanked  with  steep  hills  which  form  gorges  in  many  places. 
Shale  and  sandstone  formations  predominate,  containing  rich  coal  deposits. 

5.  Discharge;—  Gaging  Station  at  Markleton,  Pennsylvania. 

Average  Discharge,  14  years  (1920-34)  1.57  c.s.m. 

Maximum  Discharge,  March  29,  1924,  Not  determined. 

Minimum  Discharge,  August  13,  1930,  0.03  c.s.m. 

( s)  INDIAN  CREEK  Tributary  to  Youghiogheny  River. 

1.  Source;—  In  Donegal  Township,  southeastern  Westmoreland 

County. 

2.  Course; — - Southwesterly  into  Fayette  County  to  Youghiogheny 
River  at  Indian  Creek. 

3.  Length;—  23  miles  along  stream, 

4.  Drainage  Area; 125.7  square  miles  of  mountainous  country. 
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The  main  valley  lies  between  mountain  ridges,  the  upper  reaches  being  open, 
hilly  country;  the  lower  valley  becomes  gorge-like  for  the  last  five  miles. 
5.  Discharge:—  No  data  available. 

(t)  SEWICKLEY  CREEK  Tributary  to  Youghiogheny  River. 

1.  Source:—  In  Unity  Township,  southern  Westmoreland  County. 

2.  Course:—  Westerly  to  Youghiogheny  River  at  Gratztown;  eleva- 
tion 738. 

3.  Length:—  32.5  miles  along  stream. 

4.  Drainage  Area: 165.0  square  miles  of  rolling  hills.  The 

main  valley  is  wide  with  gently  sloping  hills;  except  for  a 4 mile  stretch 
in  the  lower  course,  where  it  is  narrow  and  hexnmed  in  with  steep  hills k 

5.  Discharge:—  No  data  available. 

(u)  TURTLE  CREEK  Tributary  to  Monongahela  River. 

1.  Source:—  In  Franklin  Township,  northwestern  Westmoreland 
County;  elevation  1,160. 

2.  Course:—  Southwesterly  to  Trafford;  thence  westerly  into 
Allegheny  County  to  Monongahela  River,  at  Port  Perry;  elevation  715.2. 

3.  Length: 19.5  miles  along  stream. 

4.  Drainage  Area: 146.6  square  miles  of  broken  and  hilly  coun- 

try, the  upper  basin  contains  rolling  country  beyond  the  steep  hills  along 
the  stream;  the  valley  in  the  lower  basin  narrows  and  is  flanked  with  steep 
hills . 

5.  Discharge:—  Gaging  Station  at  Trafford,  Pennsylvania. 

Drainage  Area  above  Station,  54.8  square  miles. 

Average  Discharge,  14  years  (1920-34)  1.43  c.s.m. 

Maximum  Discharge,  March  15,  1933,  Not  determined. 

Minimum  Discharge,  (1914-34)  Oct.  6—7,1922, 
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0.002  c.s.m 


IV  EXTENT  AND  ADEQUACY  OF  EXISTING  WATER  DEVELOPMENT 


(a)  Navigation; The  main  stem  of  the  Ohio  River  has  been  adequately  im- 
proved for  modem  barge  navigation  with  a minimum  channel  width  of  300 
feet  and  a depth  of  9 feet.  lO/ 

The  Allegheny  has  been  canalized  from  its  mouth  to  Rimerton, 
Pennsylvania,  a distance  of  61  miles,  by  locks  and  dams,  affording  a navi- 
gable depth  of  from  7 to  10  feet.  lO/ 

The  Monongahela  River  has  been  improved  for  barge  navigation 
throughout  its  length,  about  128  miles,  affording  a navigable  channel  of 
from  7 to  11  feet.  10/ 

The  Youghiogheny  River  has  a 9 foot  channel  200  feet  wide  for 
a distance  of  1 mile  above  its  mouth  ll/and  it  has  been  dredged  by  private 
interests  to  provide  navigation  facilities  for  a distance  of  9 miles 
above  its  mouth.  12/  On  the  Youghiogheny  River  the  prevailing  depth  of 
channel  is  less  than  that  of  the  Monongahela  River,  so  that  fully-loaded 
barges  from  Monongahela  tows  cannot  be  transported  up  the  Youghiogheny 
River, 


Surveys  and  studies  have  been  made  by  Army  Engineers  pertaining 
to  the  extension  of  canalization  upstream  on  the  Allegheny  River  to  Oil 
City,  Pennsylvania.  The  Allegheny  River-French  Creek  route  is  under  con- 
sideration by  the  Army  Engineers  as  one  of  two  alternate  routes  for  a 
canal  connecting  Lake  Erie  and  the  Ohio  iRiver. 

lO/  Development  of  the  Rivers  of  the  U.  S.  House  Document  ;-/395,  73  Congress, 

2nd  Session,  Washington,  1934  - Pages  206,  209,  211,  213, 
ll/  Report  of  the  Mississippi  Valley  Committee  of  the  P.W.A.,  Washington, 
193^,  Page  155. 

12/  Examination  of  Rivers  and  Harbors,  Youghiogheny  River,  Pa.  Report  of 
the  Corps  of  Engineers,  U.S.  Army,  House  Document  ^253,  69th  Congress, 
1st  Session,  1925  - Pages  2 and  5. 
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Studies  are  also  being  made  pertaining  to  the  canalization  of 
the  Kiskiniinitas  River  as  far  upstream  as  Johnstown,  a distance  of  75 
miles* 

The  Adequacy  of  existing  facilities  is  not  known* 

(b)  Flood  Control; Flood  control  in  the  Upper  Ohio  Basin  is  entirely 
inadequate. 

1.  Reservoirs  and  Detention  Basins;--  None  in  Pennsylvania. 
Tygart  Reservoir  on  the  Tygart  River  near  Grafton  in  West  Virginia  is 
under  construction.  This  project  comprises  a gravity  concrete  dam  with  a 
maximum  height  of  240  feet*  The  spillway  will  be  207  feet  above  river 
bed.  The  capacity  will  be  about  327,500  acre  feet  with  a surface  area  of 
about  3,860  acres*  The  estimated  cost  of  the  project  is  $15,700,000*  13/ 

A project  for  the  construction  of  3 small  detention  reservoirs  on  Brush 
Run  at  Jeannette,  Westmoreland  County,  Pennsylvania,  was  started  as  a 
work  relief  project*  Although  actual  construction  was  begun  at  two  of 
the  sites,  the  dams  have  not  been  completed*  The  present  status  of  the 
work  is  not  known* 

2*  Levees t — None  of  importance  knov/n* 

3*  Channel  Improvements;—'  The  maintenance  of  a channel  for 
navigation  provides  an  incidental  effect  in  reducing  flood  heights  along 
the  Ohio  River  and  its  navig8.ble  tributaries* 

The  V/ater  and  Power  Resources  Board  of  the  Department  of 
Forests  and  Waters  has  conducted  studies  and  has  prepared  reports  dn  chan- 
nel improvement  and  it  has  established  channel  lines  at  the  following 
places  in  the  basin:  — 

1,  Conemaugh  River  and  Stoney  Creek  at  Johnstown:—  Channel 

lines  have  been  adopted  by  the  City  and  while  no  flood  control  work  has 
13/”Let  us  have  Protection  from  Floods’*  - Tri-State  Authority,  Pittsburgh, 
Pa*  1935. 
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been  done  as  such,  about  10  percent  of  the  encroachments  have  been  re- 
moved to  date  by  the  relocation  of  private  industries  to  conform  to  es- 
tablished channel  lineso 

2»  French  C;^ee!c  at  Meadville; — Channel  lines  have  been  estab- 
lished but  have  not  been  adopted  by  city  ordinance,  so  that  the  city  is 
not  obligated  to  assume  damages  to  private  property  caused  by  channel  im- 
provements. None  of  the  recommended  improvements  have  been  made. 

3.  Turtle  Ccp'sk,  Allegheny  County; — The  old  Water  Supply  Com- 
mission studied  this  stream  in  1914  and  prepared  a report  14/  in  which 
they  recommended  improvements  to  the  channel  and  removal  of  encroachments. 
So  far  as  is  known  none  of  the  recommendations  were  carried  out. 

(c)  Municipal.  Domestic  and  Industrial  Supplies; — The  yearbook 
of  the  Pennsylvania  Department  of  Health,  for  1934  (unpublished)  tabulates 
information  on  public  v/ater  vrorks  in  Pennsylvania  as  of  May  31,  1934, 
where  water  is  treated. 

Computations  made  on  the  basis  of  data  from  this  report  in- 
dicate that  2,183,365  persons  or  approximately  90  percent  of  the  popula- 
tion (1934)  of  the  Upper  Ohio  Basin  residing  in  communities  15/  was  served 
with  treated  water,  either  filtered,  chlorinated,  or  both. 

Complete  data  is  not  available  concerning  places  having  un- 
treated supplies.  It  is  knov/n,  however,  on  the  basis  of  the  report  of  the 
Pennsylvania  Water  Supply  Commission  (1916)  and  report  of  the  Pennsylvania 

Topographic  and  Geologic  Survey  on  ’’Ground  Water  in  Northwestern  Pennsyl- 

w Water  Resources  Inventory  Report  Part  II  - V/ater  Supply  Commission  of 

Pennsylvania,  Harrisburg,  Pennsylvania,  1916. 

1^  See  Table  II.  This  figure  is  made  up  of  tho  population  of  incorporated 
places  in  1934  as  estimated  by  the  Pennsylvania  State  Planning  Board 
plus  the  population  of  unincorporated  places  in  1934  as  reported  by 
Rand-McNally  & Company. 
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vania",  and  "Ground  7/ater  in  Southwestsrn  Pennsylvania",  that  46  comnuni- 
ties  in  the  Basin  3.re  served  by  untre8.ted  public  supplies , The  1930  pop- 
ulation of  these  places  was  76,779  or  about  3 percent  of  the  Basin’s  com- 
munity population.  It  is  assumed  that  those  places  not  listed  as  served 
by  any  of  the  supplies  mentioned  derive  their  supply  from  private  v/ells 
and  springs  or  possibly  from  industrial  supplies. 

A tabulation  of  all  cities  and  boros  in  the  Basin  together  with 
unincorporated  places  v/ithin  ToT?/n3hips,  having  popul,.tion  of  500  or  more, 
is  contained  in  Appendix  A.  This  tabulation  lists  for  e3.ch  community  the 
status  of  water  supply  and  such  additional  information  as  is  novi/  available 
from  data  in  the  files  of  the  Pennsylvania  State  Planning  Board, 

Fil'tered  Supplies;--  The  Department  of  Health  Report  lists 
94  communities  in  the  Basin  served  by  public  water  supply  filtration  plants. 
The  population  served  comprises  1,629,355  people  or  about  67  percent  of 
the  population  (193^)  of  fhe  Basin  residing  in  communities.  15/  Many  of 
these  supplies  are  chlorinated  as  v;ell  as  filtered. 

2,  Chlorinated  Supplies g — The  same  report  lists  109  communities 
in  the  Basin  served  by  public  water  supplies  without  filtration  plants,  but 
equipped  with  chlorination  plants.  These  serve  55‘i>010  people  or  approx- 
imately 23  percent  of  the  population  (1934-)  residing  in  communities.  15/ 

3.  Industrial  Supplies;--  At  the  present  time  there  is  no  State 
Department  having  jurisdiction  over  industrial  water  supplies  and  no  com- 
plete up-to-date  data  concerning  them  are  available.  The  Water  Resources 
Inventory  Report  of  the  Water  Supply  Commission  (1916)  listed  industrial 
supplies,  but  these  data  are  considered  obsolete. 

In  general,  industries  requiring  water  in  quantity  are  loca- 
ted along  the  main  streams  of  the  Basin  and  derive  their  supplies  from 

15/  See  Table  II.  This  figure  is  made  up  of  the  population  of  incorporated 
places  in  1934-  as  estimated  by  the  Pennsylvania  State  planning  Board 
plus  the  population  of  unincorporated  pl8.ces  in  1934-  as  reported  by 
Rand-McNally  & Company. 
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thorn.  No  information  regarding  the  adequacy  of  these  supplies  is  aTailable. 

In  the  past,  during  periods  of  low  flow  on  the  Monongahela  there 
has  been  a shortage  in  industrial  as  well  as  domestic  supply  and  the  qual- 
ity of  the  water  has  been  unsatisfactory  due  to  its  high  acidity.  Control 
of  low  water  flow  by  Tygart  Reservoir  is  expected  to  help  relieve  this 
condition. 

(d)  Irrigation: — None  of  importance  known. 

(e)  Water  Power; — 

1.  Mechanical: — There  are  no  mechanical  plants  in  the 
basin  developing  100  horsepower  or  over. 

2.  Hydro-Electric: — There  is  only  one  existing  Hydro- 
Electric  Plant  in  the  Upper  Ohio  Basin  developing  over  100  horsepower. 

This  is  the  plant  of  the  Clarion  River  Power  Company,  located  at  Piney 
on  the  Clarion  River.  It  has  an  installed  capacity  of  34,000  horsepower 
at  an  average  head  of  75  feet. 

(f)  Drainage;--  None  of  importance  known.  Small  areas  in  the 
northern  part  are  drained  for  farm  land  by  individual  owners.  A number 

of  W.  P.  A.  Drainage  projects  in  the  Basin  are  under  way  or  are  pending. 

(g)  Recreation  and  V/ild  Life; — Counties  mainly  in  the  Basia 
(Allegheny,  Armstrong,  Cambria,  Clarion,  Crawford,  Elk,  Fayette,  Forest, 
Greene,  Indiana,  Jefferson,  McKean,  Somerset,  Venango,  Warren,  Washington, 
Westmoreland)  now  contain  268,819  acres  of  State  owned  land.  Of  this 
92,492  acres  is  State  Forest  Land  while  the  remaining  176,327  acres  is 
owned  by  the  Game  Commission,  The  Allegheny  National  Forest  in  Elk,  For- 
est, McKean  and  Warren  Counties  now  comprises  383,929  acres  16/.  This 

makes  a total  of  652,748  acres  of  Government  owned  forest  land  in  the  area. 

16/  Service  Letter,  Pennsylvania  Department  of  Forests  and  Waters,  April 

30,  1936. 
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In  this  same  area  are  32,822  acres  of  park  and  recreation  land. 
This  includes  6,863  acres  of  Municipally  owned  land  and  11,259  acres  of 
State  owned  land,  the  balance  being  privately  owned;  probably  largely 
golf  courses  and  the  like  17/ « This  area  of  recreational  land  is  con- 
sidered inadequate  and  recommendations  have  been  made  17/  for  the  future 
acquisition  of  an  additional  29,503  acres  of  park  and  recreation  land  and 
1,367,751  acres  of  Government  owned  forest  land. 

The  Pennsylvania  Fish  Commission  is  conducting  a program  of 
stream  improvement  utilizing  W.  P.  A.  and  C.  C.  C.  labor  for  the  smaller 
unpolluted  streams  where  flood  hazards  to  such  development  are  not  too 
great.  In  this  Basin  such  programs  are  under  v/ay  as  W.  P.  A#  projects  in 
Armstrong,  Cambria,  Clarion,  Crawford,  Fayette,  Forest,  Indiana,  Jeffer- 
son, McKean,  Somerset  and  Warren  Counties  and  C.  C.  C.  v»rorkers  are  con- 
ducting the  work  in  Elk,  Fayette  and  Westmoreland  Counties  IS/. 

The  Fish  Commission  is  also  restocking  unpolluted  streams  with 


game  fish. 

(h)  Correlated  Uses; — The  Tygart  Reservoir  referred  to  in  section 
IV-b-1  of  this  report  will  be  operated  to  serve  multiple  or  correlated 
uses.  It  is  proposed  to  operate  the  reservoir  solely  for  flood  control 
purposes  by  retention  when  flood  stage  is  approached  at  the  Pittsburgh 
gage  and  by  prorapt  release  of  impounded  v^/ater  when  the  Monongahela  River 
at  Pittsburgh  is  belov/  flood  st8.ge.  Beginning  in  April  storage  would  be 

allowed  to  accumulate  up  to  100,000  acre  feet*  This  would  be  released 

11 / rreiimiuery  Reoorx,  Pennsylvania  State  Planning  Board,  Harrisburg,  Penn- 
syl'-'aniaj  1904;,  Pages  170-172. 

18/  Map  showing  counxies  wiiere  stream  improvement  v;ork  has  been  approved  - 
apulicalo-cns  filed  - November  15,  1935.  Pennsylvania  Board  of  Fish 
Commission,  Harrisburg,  Pennsylvania. 
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for  maj.ntenance  of  a regulated  discharge  of  about  340  second  feet  at  Lock 
No.  8 on  Monongahela  River.  The  reservoir  v/ould  be  practically  emptied 
by  December  15th.  19/ 

This  low  flow  control  primarily  used  as  an  aid  to  navigation 
by  furnishing  an  adequate  water  supply,  v/ill  also  help  to  abate  the  pol- 
lution of  the  stream  by  dilution  of  sewage  and  by  neutralization  of  acid 
(stored  water  is  expected  to  be  alkaline). 

(i)  Imported  and  Exported  Water  Supplies;-  None  of  importance 

known. 


19/  '*Let  us  have  Protection  from  Floods'*  - Tri-State  Authority,  Pittsburgh, 

Pa.,  1935 


V UNDERGROUND  WATER  ^ 


(a)  Extent  of  Areas  and  Supply; Ground  water  occurs  in  two  types  of 
openings  - pore  spaces  and  joints  or  crevices. 

The  geologic  formations  from  which  the  majority  of  ground 
water  supplies  of  the  Upper  Ohio  Basin  are  derived,  listed  in  order  of 
their  importance  are:- 

1.  Alluvial  deposits  in  southern  portion,  glacial  out  wash 
gravel  in  northern  portion. 

2.  Sandstones. 

3.  Shales. 

4.  Unconsolidated  limestones. 

5 . Co  al . 

There  are  maps  available  showing  the  distribution  of  these 
formations  in  the  Basin  as  v;ell  as  the  location  of  wells,  on  which  data 
is  available,  giving  depth  and  descriptions  of  the  water  bearing 
materials  20/. 

Ground  water  is  generally  available  throughout  the  Basin  and 
is  extensively  used  as  a source  of  domestic  and  industrial  supply. 

The  mining  of  coal,  hov/ever,  has  in  many  localities  penetrated 
water  bearing  strata  and  drained  them  of  their  supplies. 


(b)  Character  or  Quality: — The  amounts  of  dissolved  mineral  matter  in 
waters  from  different  members  of  the  various  geologic  formations  in  the 

Basin  differ  widely.  The  mineral  constituents  include  all  that  are 

20/  Information  from  ’’Ground  Water  in  Nortnwestern  Pennsylvania”,  by  R.M. 
Leggette  Uo  3n  G^  S-.  and  '■'Groi’.nd  Water  in  Southwestern  Pennsylvania”, 
by  Ai'thur  M-  Piper,  Uu  Bulletins  W-^3  and  W-1.  Pennsylvania  Geo- 

logical Survey,  Harrisburg,  Pennsylvania,  1936. 

The  area  covered  by  these  reports  is  not  contiguous  with  the  Basin. 
The  Counties  referred  to  include  Erie,  Crawford,  Mercer,  Warren,  Ven- 
ango, Clairon,  Armstrong,  Forest,  Jefferson,  Indiana,  Greeno,  Fayette, 
Somerset,  Washington,  Allegheny,  Westmoreland  and  Butler. 
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found  in  normal  waters  in  quantities  sufficient  to  have  any  practical  ef- 
fect on  the  value  of  the  v/aters  for  ordinary  uses.  The  total  hardness 
varies  from  13  to  1,853  parts  per  million.  In  general  the  bicarbonate 
radicle  exceeds  the  sulphate.  The  deeper  v;aters  in  some  localities  are 
concentrated  brines. 

The  most  objectionable  constituent  found  in  the  Bc^sin's  ground 
v/ater  is  iron,  '.’/ater  containing  more  than  0.5  parts  per  million  of  iron 
becomes  turbid  when  exposed  to  air,  making  filtration  or  other  treatment 
necessary. 

Data  derived  from  the  analysis  of  samples  from  individual  wells 
throughout  the  area  are  available.  20/ 

(c)  Economic  Availability;--  The  extent  of  present  use  would  indicate 
that  ground  water  is  economically  available  for  domestic  and  industrial 
water  supplies  in  the  Upper  Ohio  Basin. 

(d)  Extent  of  Use;--  The  report  of  the  Pennsylvania  Department  of  Health 
for  1924  lists  55  communities,  having  v/aterv;orks  serving  217,750  persons, 
which  use  springs,  wells  and  cribs  as  a source  of  supply.  The  report 
also  lists  15  communities  which  have  v/aterv/orks  serving  236,400  persons 
v/hich  use  wells,  springs  and  cribs  as  a partial  source  of  supply. 

According  to  the  reports  on  "Ground  V/ater  in  Northwestern  Penn- 
sylvania,» and  "Ground  Y/ater  in  Southwestern  Pennsylvania,**  46  additional 
communities  are  served  v;ater  from  vi^ells  and  springs  by  municipal  plants. 
These  communities  had  an  estimated  population  of  135,211  in  1934. 

20/  Information  from  "Ground  Vifater  in  Northwestern  Pennsylvania,*'  by  R.  A, 
Leggette  U.S.G.S.,  and  "Ground  V/ater  in  Southwestern  Pennsylvania,"  by 
Arthur  i,..  Piper,  U.S.G.S.  Bulletins  "7-3  and  Y-1.  Pennsylvania  Geolog- 
ical Survey,  Harrisburg,  Pennsylvania,  1936, 

The  area  covered  by  these  reports  is  not  contiguous  with  the  Basin. 
The  Counties  referred  to  include  Erie,  Crav/ford,  liercer,  V/arren,  Venan- 
go, Clarion,  Armstrong,  Forest,  Jefferson,  Indiana,  Greene,  Fayette, 
Somerset,  Washington,  Allegheny,  V/e stmoreland  and  Butler. 
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The  population  served  ground  water  exclusively  is  estimated  to 
be  roughly  19  percent  of  the  popuiitti.cn  riMidiag  ip  cxananiaitiee  (1934)« 
The  popiilaiion  served  part  ground  water  and  part  river  and  creek  wator 
is  estimated  to  be  roughly  10  percent  of  the  population  residing  in  com- 
munities *(1934)  • Many  persons  not  residing  in  communities  depend  upod 
ground  water  derived  from  private  wells  and  springs  as  a source  of  dom- 
estic supply* 

(e)  Prospective  Uses 8-*-  Since  the  temperature  of  ground  water  tends  to 
be  approximately  that  of  the  mean  annual  temperature  of  the  atmosphere  of 
the  locality,  it  is  particularly  well  adapted  for  industrial  use  as  cool*' 
ing  water. 

It  would  appear  that  ground  water  would  continue  to  serve  as  a 
source  for  smeill  domestic  supplies  since  it  requires  little  treatment  and 
relatively  inexpensive  water  works. 

Ground  water  is  particularly  well  suited  for  use  in  air-condi- 
tioning installations,  and  large  quantities  may  be  demanded  for  this  pur- 
pose, especially  during  the  summer  months.  The  period  of  maximum  demand 
for  ground  water  for  this  purpose  would,  however,  coincide  with  the  per- 
iod during  whicfi  the  ground  water  table  is  at  the  lowest  level. 


21/  Remarks  by  Dr.  George  H.  AshleVa  State  Geologist  in  conference  on 

Drainage  Basin  Study  wi^th  Mr.  Weed.  6-9-36. 
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VI  POLLUTION  OF  STREAMS  AND  UNIDERGROUND  WATERS 


The  pollution  of  the  streams  of  the  Basin,  especially  in  the 
Pittsburgh  area,  presents  one  of  the  most  involved  and  important  problems 
concerned  with  water  use.  The  Monongahela,  Youghiogheny  and  Kiskiminitas 
rivers  are  all  acid  and  the  Allegheny  River  has  a very  low  alkalinity. 

The  Clarion  River  is  badly  polluted  in  its  upper  reaches.  22/ 

For  some  years  the  Sanitary  Water  Board  of  the  Pennsylvania 
Department  of  Health  has  conducted  sanitary  surveys  of  streams  in  Penn- 
sylvania - ‘’for  the  purpose  of  determining  the  locations  where  major  pol- 
lutions originate  and  of  measuring  the  ability  of  the  streams  to  assimi- 
late or  recuperate  from,  by  natural  methods  of  purification,  the  effects 
of  pollution".  23/  Such  surveys  have  been  conducted  on  the  Allegheny, 
Ohio,  Clarion  and  Kiskiminitas  Rivers  and  on  French  Creek,  but  have  not 
been  made  on  the  Youghiogheny  or  Monongahela  Rivers,  since  the  acidity  of 
these  streams  would  render  the  results  meaningless.  These  surveys  are 
discussed  in  detail  in  the  paper  referred  to. 

By  a resolution  adopted  August  8,  1923  and  amended  April  23, 
1929,  the  Sanitary  Water  Board  provided  for  the  classification  of  streams 
into  three  classes  23/  as  follows: 

CLASS  "A" 


Clean  and  relatively  pure  streams,  e.g.,  generally  fit  for  dom- 
estic water  supply  after  chlorination,  suitable  for  recreational  purposes 
and  v/hich  will  support  fish  life. 

(1)  Streams  in  their  natural  state,  unpolluted  or  uncontaminated 
from  any  artificial  source  but  probably  subject  to  chance  contamination 
by  human  beings. 

on  discussion  of  subject  by  V/.  Lr  Stevenson,  C}i:  ef  Engineer  De- 
peotment  of  Health  at  a conference  with  Mr.  Weed,.  May  ISt,  1936. 

23/  "Sanitary  Survey  of  Streams  in  Pennsylvania" . a paper  presented  to 
Pennsylvania  Water  Works  Operators'  Assoc.,  June  25,  1930  - By  C.L. 
Siebert,  Exec.,  Engineer  Sanitary  Water  Board  - unpublished. 
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(2)  Streams  nearly  in  their  natural  state  but  subject  to  minor  arti- 
ficial pollution  upstream  which,  through  artificial  purification  of  the 
polluting  matter  at  the  source  or  through  natural  purification  of  the 
stream,  have  again  become  clean  and  relatively  pure  streams,  even  during 
times  of  low  stream  flow. 

CLASS 


Streams  more  or  less  polluted,  where  the  extent  of  regulation, 
control,  or  elimination  of  pollution  will  be  determined  by  a consideration 
of  (a).  The  present  and  probable  future  use  and  condition  of  the  stream 
(b) . The  practicability  of  remedial  measures  for  abatement  of  pollution, 
and  (c)  The  general  interests  of  the  public  through  the  protection  of 
the  public  health,  the  health  of  animals,  fish  and  equatic  life,  and  the 
use  of  the  stream  for  recreational  purposes. 

CLASS 


Streams  now  so  polluted  that  they  cannot  be  used  as  sources  of 
public  water  supplies,  will  not  support  fish  life  and  are  not  used  for  re-* 
creational  purposes  and  also  from  the  standpoint  of  the  public  interests 
and  practicability  it  is  not  now  necessary,  economical  or  advisable  to  at- 
tempt to  restore  them  to  a clean  condition. 

The  policy  of  the  board,  as  indicated  by  its  resolutions  relative 
to  the  maintenance  and  use  of  these  three  classes  of  streams  was  as  fol- 
lows;— 


"RESOLVED,  that  all  artificial  pollution  of  Class  "A"  streams 
shall  be  prohibited  and  any  sewage  or  industrial  wastes  on  the  watershed 
shall  be  treated  to  such  a degree  that  the  effluent  shall  be  practically 
free  from  suspended  matter,  non-putrescent  and  disinfected  and  that  re- 
creational use  shall  not  be  sanctioned  within  prejudicial  influence  of 
waterworks'  intakes,  and  further, 

"RESOLVED,  that  the  degree  of  treatment  of  sewage  and  industrial 
wastes  discharged  into  Class  "B"  streams  shall  be  determined  for  each  part- 
icular stream  or  portion  thereof  after  consideration  of  the  general  inter- 
ests of  the  public  and  economies  of  the  particular  case,  and  further, 
"RESOLVED,  that  sewage  and  industrial  wastes  may  be  discharged 
into  Class  "C"  streams,  provided  however,  that  such  discharge  shall  not 
create  any  public  nuisance  or  menace  to  health." 
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The  Sanitary  Water  Board  has  recently  changed  this  policy  of 
Olgkeeifying  streams*  The  board  now  believes  that  more  effective  results 
can  be  obtained  by  working  for  the  abatement  of  pollution  in  all  streams 
regardless  of  their  former  classification. 

(a)  Sewage;—  The  Pennsylvania  Department  of  Health  submitted  a report 
to  the  Pennsylvania  State  Planning  Board  in  March  1935  which  listed*  in 
the  Upper  Ohio  Basin,  19  communities  having  sewage  treatment  works.  Men- 
tion was  made  of  four  other  communities,  sewage  from  which  was  treated  at 
adjoining  treatment  works.  The  1934  population  of  these  23  communities 
was  212,263  persons  24/  or  about  9 percent  of  the  Basin's  community  pop- 
ulation. 

The  same  report  listed  186  communities  having  public  sev/ers  but 
no  treatment  works*  These  sewers  emptied  into  streams  or  into  sewers  of 
adjoining  communities,  some  of  which  may  have  treatment  works.  The  four 
cases  mentioned  above,  however,  are  the  only  ones  where  it  is  known  that 
sewage  so  disposed  of  is  treated.  The  total  population  of  communities 
having  public  sewers  was  not  necessarily  served  by  them.  This  total  pop- 
ulation, however,  in  1934  comprised  1,128,463  people  or  about  46  percent 
of  the  '^>asin*s  community  population. 

These  figures  do  not  include  the  city  of  Pittsburgh  whose  pop- 
ulation in  1934  was  estimated  at  643,505  people.  A very  small  part  of 
this  city's  sewage  is  treated  but  most  of  it  is  discharged  untreated  into 
the  Ohio  River  and  its  tributaries. 

The  report  indicated  that  orders  to  install  treatment  works  had 
been  issued  by  the  Department  of  Health  to  15  of  the  sewered  communities, 
having  a combined  population  of  87,578  persons.  These  do  not  necessarily 

constitute  all  the  places  needing  treatment  since  orders  are  issued  only 

^ See  Table  II.  This  figure  is  m.ade  up  of  the  population  oT~ incorporated 
places  in  1934  as  estimated  by  the  Pennsylvania  State  Planning  Board  plus 
the  population  of  unincorponated  places  in  1934  as  reported  by  Rand- 
Mc-Nally  & Company. 
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in  connection  with  permits  granted  on  application  of  a community  to  ex- 
tend or  reconstruct  its  sewers. 

One  place,  Jeannette,  is  now  constructing  sewers  and  ist-  sewage 
treatment  v/orks  as  P.  W.  A.  project  at  a cost  of  $205,455*00* 

Four  other  communities,  Aspinv;all,  Monaca,  Shaler  Township  and 
Delafield  Heights  are  constructing  sewers  as  P.  V/,  A.  projects  at  a cost 
of  $5435331*00, 

P.  W.  A,  projects  for  sewers  are  pending  for  Fox  Chapel  and 
McKeesport,  the  estimated  cost  of  which  amounts  to  $194,160.00. 

Including  Pittsburgh  and  considering  the  above  P.  W.  A.  projects 
there  is  roughly  73  percent  of  the  Basin's  community  population  residing 
in  communities  at  least  partially  sewered  but  having  no  treatment  plants, 

A tabulation  of  all  cities  and  boros  and  unincorporated  places 
(having  a population  of  over  500)  within  townships  in  the  Basin  is  con- 
tained in  Appendix  B» 

This  tabulation  lists  for  each  community  the  status  of  sewage 
disposal  and  such  additional  information  as  is  now  available  from  data  in 
the  files  of  the  Pennsylvania  State  Planning  Board, 

It  is  evident  from  the  above  statistics  that  sewage  contributes 
heavily  to  the  pollution  of  streams  in  the  Basin. 

(b)  Trade  Wastes;--  The  Sanitary  V/ater  Board  of  Pennsylvania  has  long 
campaigned  for  the  proper  disposal  of  industrial  waste  discharged  into 
the  streams  of  the  State, 

To  quote  its  ov/n  statement  25/5  "In  the  absence  of  more  specific 
legal  authority  over  trades'  wastes  the  Board  has  secured  the  cooperation 
2^  Yearbook  of  the  Pennsylvania  Department  of  Health  1930,  Page  127* 
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of  certain  industries  under  cooperative  agreements These  include 

agreements  with  leather  tanning,  pulp  and  paper,  by-product  coke,  manu- 
factured  gas  and  bituminous  coal  industries.  Under  these  agreements  the 
industry  agrees  to  cooperate  in  developing  suitable  methods  of  waste  dis 
posal  and  meanwhile  to  utilize  faithfully  the  best  methods  now  known.*' 

A description  of  these  various  agreements  is  contained  in  the 

I 

Preliminary  Report  of  the  Pennsylvania  State  Planning  Board  page  228. 

The  Board  has  recently  decided  as  in  the  case  of  the  classifi- 
cation of  streams  that  the  pollution  problem  can  be  handled  more  effect- 
ively by  dealing  with  offenders  individually  and  in  consequence  all  the 
agreements  listed  above  except  that  with  the  by-product  coke  industry 
have  been  abrogated.  The  agreement  with  the  pulp  and  paper  industry  has 
been  partially  abrogated. 


(c)  Oil  Field  and  Mining  Wastes;--  The  acidity  of  some  streams  of  the 
Basin  constitutes  a large  factor  in  their  pollution.  This  comes  from 

i . , . ; ■ 


four  sources: 


1.  Operating  Mines. 

' ' * • ' 

2.  Abandoned  Mines.  • 

3.  Industrial  Wastes. 

4 . Gob  Piles. 

Under  various  "Emergency  Programs",  and  currently  under  W.P.A 
reduction  of  acid  drainage  has  been  attempted  by  "mine-sealing"  projects 
under  the  direction  of  the  Pennsylvania  Department  of  Health.  These  pro 
vide  for  the  air-sealing  of  abandoned  mines  to  prevent  the  formation  of 
acid  by  the  oxidation  of  pyrites.  Projects  are  being  conducted  in  all 
coujjties  where  bituminous  mines  exist. 
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The  State  Department  of  Health,  is  now  conducting  a reconntiis- 
sance  survey  to  obtain  factual  information  pertaining  to  the  number  of 
abandoned  mines,  amount  of  acid  drainage  and  the  effects  of  the  work  ac- 
complished, It  is  expected  that  this  information  will  be  availsible  in  the 
near  future. 

The  work  has  been  successful,  to  the  extent  prosecuted,  and 
while  it  effects  only  one  of  the  sources,  is  expected  to  produce  notice- 
able results. 

li/hile  the  acidity  of  stresjus  creates  a difficulty  from  the 
standpoint  of  operation  of  waterworks  and  prevents  thw  existence  of  fish 
life,  its  gerr.iicidal  action  helps  to  prevent  a noticeable  nuisance,  in 
cases  where  untreated  sewage  is  discharged  into  the  streams,  by  its  germi- 
cidal action.  Although  the  oxidation  of  organic  matter  by  aerobic  bac- 
teria is  retarded,  putrefaction  by  anaerobic  bactei'ia  is  prevented  by  the 
acidity  of  the  stream,  A certain  amount  of  coagulation  of  suspended  sol- 
ids occur,  which  are  deposited  on  the  stream  bed, 

(d)  Silt  and  Erosicr.?  — ■ dome  of  the  most  severe  soil  erosion  conditions 
in  the  State  are  prevalent  in  the  Upper  Ohio  Basin,  The  Soil  Conserva- 
tion Service  has  prepared  an  erosion  map  of  the  State  26/ , which  is  on 
file  with  the  Pennsylvania  State  rlanaing  Board,  According  to  this  map, 
erosion  in  the  northern  third  of  the  jasin  is  limited  to  rather  small 
areas  of  ’’moderate  sheet  erosion".  In  the  central  and  southern  section, 
"moderate  sheet  erosion"  with  occasional  gullies  is  wide  spread.  There 
are  several  large  areas  in  Armstrvng..  Clarion,.  Indiana,  Jefferson  and 

Re corj-'-ais sance  ijirosxon  Survey  of  Pennsylvania,^  May  1935,  U.  S.  Dept, 
of  Agriculture,  Soil  Gonsorvation  Service  - Vfeshington,  D.  C. 
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Westmoreland  counties  where  ’’severe  sheet  erosion”  with  occasional  gullies 
is  found. 

It  would  appear  from  this  data  that  considerable  silt  would  be 
carried  by  streams  of  the  ’^asin,  but  in  reference  to  this  subject  the  Army 
Engineers  have  written  27/  - ’’Silting  has  not  proved  a serious  problem  in 
the  past  in  the  basin  and  it  is  not  expected  to  arise  in  connection  with 
any  of  the  proposed  improvements.” 

’’Surveys  of  unwatered  areas  of  Lake  Lynn  Reservoir  on  Cheat 
River  and  Quemahoning  Reservoir  on  a tributary  of  the  Conemaugh  River 
show  silt  deposits  1 to  3 inches  thick  on  relatively  flat  rock  ledges. 

These  deposits  did  not  form  a continuous  cover.  Lake  Lynn  has  been  in  oper- 
ation since  1925  and  Quemahoning  since  1910.” 

(e)  Irrigation  and  Drainage t~--  None  of  importance  known. 


27/  ’’The  Ohio  River”  - Report  of  the  Corps  of  Engineers,  U.  S.  Army  - 

House  Document  ^306  - 74th  Congress  - 1st  Session  - pp»  178-179. 
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VII  SUMMARY  OF  DEFICIENCIES  AND  FUTURE  NEEDS 


(a)  Navigation: The  following  quotations  from  current  reports  dealing 
with  this  subject  furnish  certain  opinions  as  to  the  deficiencies  and 
needs  of  navigation  in  the  Upper  Ohio  Basin*  ’’Studies  have  been  made  of 
a proposed  navigation  improvement  of  the  Youghiogheny  River,  up  to  lest 
Newton,  Pennsylvania,  a distance  of  19.3  miles  by  means  of  two  locks  and 
dams.  This  project,  which  does  not  appear  to  be  of  immediate  urgency, 
would  cost  about  $4,860,000.”  28/ 

’’Studies  have  been  made  by  the  Army  Engineers  for  the 
extension  of  navigation  facilities  on  the  Allegheny  River  from  Rimerton  to 
East  Brady,  a distance  of  9 miles.  This  project  was  recommended  by  the 
Chief  of  Engineers  on  January  24,  1934.”  29/ 

’’Surveys  and  studies  have  been  made  looking  to  the 
extension  of  canalization  (of  the  Allegheny  River)  upstream  to  Oil  City, 
Pennsylvania,  by  the  construction  of  9 additional  locks  and  dams  at  a 
total  estimated  cost  of  about  $20,000,000.  Surveys  are  now  in  progress, 
to  determine  a route,  and  its  feasibility,  for  a canal  to  connect  Lake 
Erie  with  the  Ohio  River.  One  of  the  routes  under  consideration  is  by 
way  of  Allegheny  River  and  French  Creek,  the  mouth  of  the  latter  stream 
being  well  above  the  head  of  the  present  canalized  reach,”  28/ 

’’Studies  have  also  been  made  for  the  panalization  of 
Kiskiminitas  River,  a tributary  of  the  Allegheny,  up  to  Apollo,  13.7  miles, 
and  further  studies  are  now  under  way  for  a similar  improvement  up  to 
Johnstown,  Pennsylvania,  about  75  miles.”  29/ 

28/  ’’Development  of  the  Rivers  of  the  United  States.”  H.D./395,  73rd  Cong. 

2nd  Session,  V/ashington,  D.  C.,  1934. 

29/  ’’Report  of  the  Mississippi  Valley  Committee,  of  P.W.A.” 
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’’Any  impartial  study  of  the  inland  water./ays  system  of 
the  Mississippi  Basin  inevitably  loads  to  the  conclusion  th^t,  irrespective 
of  the  present  economic  status  of  the  sep  r-te  projects  comprising  the 
system,  and  regardless  of  whether  or  not  they  were  justified  at  the  time 
they  were  built  or  improved,  the  time  has  now  comie  when  the  whole  question 
of  inland  water;7ay  transportation  should  be  restudied  in  its  relation  to  a 
coordinP-ted  s’^stoiri  of  transportation  for  the  v;hcle  country,  in  v/hich  rail- 
ways, highwp.'ys.,  waterways,  and  pipelines  would  all  have  their  proper  places 
and  would  be  operated  to  the  best  advantage  on  a basis  of  generally  uniform 
control.’’  3C/  , 

The  "308’"'  reports  of  the  Army  Engineers  which  consider  the  navigation 
of  streams  mentioned  above  are  not  published  or  officially  released*  Mu^ 
data-  on  the  subject  is  in  tho  files  of  the  District  Engineer  at  Pittsburgh 
and  may  be  reviev/ed  there  by  permission  of  the  Chief  of  Engineers* 

In  connection  with  the  consideration  of  extending  navigation  facil- 
ities, the  matter  of  their  effect  on  the  quality  of  the  river  water  should 
be  considered  in  relation  to  its  use  as  a source  cf  domestic  supply* 

In  this  connection  it  has  been  pointed  out  3l/  that  navigation  dams 
by  decreasing  stream  velocities  cause  deposits  of  light  flocculent  material 
carried  by  the  stream  during  low  flow*  This  is  scoured  out  when  wickets 
are  dropped,  or  during  heavy  flcv/s,  and  the  material  is  carried  down— stream 
throwing  a heavy  lead  on  water  filtration  plants*  It  has  been  suggested 
that  the  cause  of  pollution  should  be  removed  or  at  least  controlled  before 
more  navigation  dams  are  built  in  order  that  this  situation  be  ,nct  aggra- 
vated* 

30/  ’’Inventory  of  Water  Resources  of  the  Mississippi  River  Drainage  Area^ 

National  Resources  Committee,  Washington,  D,  C*  - 1935* 

3l/  Conference  between  W.  L.  Stevenson,  Chief  Engineer,  Pennsylvania  Depart- 
ment of  Health  and  F.  H.  Weed,  Water  Consultant  - May  15,  1936* 
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Before  additional  navigation  facilities  are  considered  it  wouicl  soeti 
desirable  to  study  the  whole  transportation  situation  in  order  to  determine 
whether,  in  a properly  coordinated  system  of  all  transportation  facilities, 
such  additional  facilities  are  necessary  or  whether  present  facilities  with 
minor  extensions  ajid  inprovenents  are  adequate. 

Proposed  extensions  to  the  present  navigation  system  have  been  advoca- 
ted on  the  basis  of  lower  rate©  on  bulk  shipments  rather  than  on  the  basis 
of  inadequate  transportation  facilities. 

If  it  is  determined  that  the  problem  is  one  of  rate  differentials 
rather  than  adequacy  of  facilities  then  it  night  be  desirable  to  consider 
means  of  rate  regulation  rather  than  extensive  expenditures  on  waterway 
development. 

(b)  Flood, Controlt-^Vrhis  is  the  major  need  of  the  Upper  Ohio  Basin. 

Flood  damages  of  substantial  magnitude  are  frequently  inflicted,  notably  in 
and  around  Pittsburgh, 

In  addition  to  Pittsburgh,  the  following  municipalities  are  subject  to 
serious  flood  damage;-  Etna,  Sharpsburg,  Turtle  Creek,  Wilmerding,  Ford  City, 
Johnstown,  DuBois,  Meadville,  Uniontown,  Confluence,  Oil  City,  Warren  and 
Jeannette. 

Many  other  cities  and  towns  located  along  the  streams  are  subject  to 
damage  of  a minor  nature. 

No  adequate  protection  from  floods,  by  means  of  artificial  features, 
exist  in  any  municipality  within  the  Basin. 

’’Flood  protection  for  Pittsburgh  and  the  Upper  Ohio  River,  v;as  studied 
under  the  direction  of  the  Pittsburgh  Flood  Commission  from  1908  to  1912. 
Between  1924  and  1929,  U.  S,  Army  Engineers  studied  the  problem  and  develop— 


- 4-8  - 


ed  much  additional  valuable  data.'*  32/ 

•“The  possibilities  of  flood  control  in  the  (Ohio)  valley  have  been 
investigated  by  many  agencies  and  the  investigations  have  indicated  that 
the  most  favorable  method  involves  the  construction  of  a system  of  reser- 
voirs. The  suggested  reservoir  system  also  constitutes  a very  important 
part  of  the  best  flood-control  plan  for  the  Ohio  River.”  33/ 

Studies  have  been  made  by  the  Pennsylvania  Water  Resources  Board  Tor 
flood  control  at  Johnstown  and  Meadville.  These  plans  are  now  being  re- 
checked by  the  Pennsylvania  Department  of  Forests  and  'Vaters,  and  some 
alterations  may  be  found  desirable,  in  view  of  the  information  and  data 
collected  in  connection  with  the  flood  of  I'arch  1^36. 

Agencies  which  have  studied  the  flood  control  problem  for  the  Basin 
seem  to  agree  that  the  only  practicable  plan  includes  the  construction  of 
storage  reservoirs,  but  some  difference  of  opinion  exists  as  to  the  best 
locations  for  some  of  the  individual  reservoirs.  The  solution  can  best 
be  obtained  by  an  examination  of  the  topography  and  geology  of  the  proposed 
sites,  together  with  such  surveys  and  test  borings  as  are  necessary  to  de- 
termine capacities  and  construction  costs,  and  by  the  re-examination  of 
existing  data. 

(c)  Municipal,  Domestic  and  Industrial  Supplies; The  following  quotations 

from  the  report  of  the  President’s  Committee  on  7/ater  Flow  3^/  give  certain 
opinions  regarding  needs  for  water  supply; 

"Because  of  its  comparative  abundance,  water  supply  is  not  a serious 
problem  for  any  immediate  or  prospective  use.” 

32/  **Preliminary  Report,  Pennsylvania  State  Planning  Board.” 

33/  "Development  of  Rivers  of  the  United  States.” 

3^/  "The  Development  of  Rivers  of  the  United  States.”  House  Document  t 

73i’d  Congress,  2nd  Session,  Washington,  D.  C.,  1^34» 


"There  is  always  sufficient  water  for  domestic  consumption  for  t^iose 
cities  and  towns  that  take  their  supply  directly  from  the  Ohio  River,  but 
the  quality  of  the  water  has  been  impaired  by  pollution  from  sewage  and 
trade  wastes." 

"The  water  supply  furnished  by  this  stream,  (Monongahela  River)  part- 
icularly during  certain  seasons,  generally  in  the  summer  and  fall  months, 
has  long  been  recognized  as  insufficient  to  meet  all  of  the  needs." 

This  last  quotation  of  course  includes  navigation  as  one  of  the  needs* 
It  is  expected  that  this  situation  will  be  rectified  at  least  in  part  upon 
the  completion  of  Tygart  Reservoir. 

A large  percentage  of  the  Basin’s  community  population  is  served  with 
artificially  purified  river  water  from  polluted  streams.  During  periods 
of  low  flow  the  quality  of  the  water  is  impaired  and  some  difficulty  is 
experienced  in  the  operation  of  purification  plants.  Should  the  pollution 
of  these  streams  increase  to  the  extent  that  the  quality  of  domestic  sup- 
plies would  be  greatly  impaired,  it  v/ould  become  necessary  either  to  secure 
water  from  other  sources,  or  to  rectify  the  pollution  condition. 

In  the  Preliminary  Report  of  the  State  Planning  Board  the  following 
statement  was  made: 

"There  is  a rapidly  growing  demand  on  the  part  of  the  public  for  the 
use  of  relatively  clean  water  as  a source  of  supply  rather  than  the  serving 
of  purified  polluted  raw  water." 

During  recent  floods  many  places  depending  on  filtered  water  from  main 
streams  for  a source  of  supply  were  without  safe  water  for  extended  periods 
when  their  purification  and  pumping  plants  were  flooded.  On  the  other 
hand  places  served  by  upland  supplies,  fed  by  gravity  were  not  affected  by 
floods,  but  had  an  abundeint  supply  of  safe  water  for  cleanup  purposes  as 


- 50  “ 


v/ell  as  for  normal  uses. 


For  these  reasons  it  v/ould  seem  desirable  to  consider  for  the  future 
the  development  of  upland  supplies  ;.'here  they  are  economicaljy  feasible. 

These  sources  where  they  involve  the  construction  of  reservoirs 
might  also  be  used  for  limited  recreational  purposes. 

In  reference  to  present  needs,  the  Pennsylvania  Department  of  Health 
in  a report  to  the  Pennsylvania  State  Planning  Board  in  March  1935)  listed 
41  communities  in  the  Upper  Ohio  Basin  having  a population  of  27 » 276  per- 
sons (1934  estimated  population)  now  depending  on  private  wells  and  springs 
S.S  a source  of  supply,  which  it  felt  should  have  public  water  supplies. 

The  same  report  listed  $1  communities  having  a population  (1934)  of 
896,115  persons  or  about  36  percent  of  the  Basin’s  community  population 
already  e-^uipped  with  public  v/atcr  supplies  but  where  improvements  to  the 
water  works  v/ere  needed. 

These  places  are  indic-^ted  in  the  tabulation  of  towns.  Appendix  A. 

(d)  Irrigation; In  the  past,  irrigation  has  not  been  considered  necess- 

ary in  Pennsylvania,  and  it  is  not  considered  an  urgent  need  at  present. 

The  irrigation  of  crops  at  "critical  periods"  in  climates  where  the  average 
rainfall  is  adequate  has  been  advocated.  35/  The  possibility  of  water 
use  for  such  irrigation  might  therefore  be  considered  in  the  light  of  mult- 
iple use  of  water. 

On  this  subject  the  Mississippi  Valley  Committee  in  its  report  states: 

36/ . 

"Studies  should  be  made  of  irrigation  practice  in  ordinary  humid  re- 
gions of  the  East... where  a supplementary  v/ater  supply  has  been  found  use- 

357~"Little  Waters"  - by  H.  S.  Person,  National  Resources  Committee,  April 

1936,  Washington,  D.  C.  - Page  60. 

36/  "Report  of  the  Mississippi  Valley  Committee  of  P.'V.A.,"  Washington  D.C. 
1934.  P.  7. 
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ful  for  producing  certain  crops  on  individual  farms.” 


(e)  Water  Power: As  indicated  in  section  IV-o  there  is  now  only  one 
hydro-electric  plant  in  the  Pennsylvania  portion  of  the  Upper  Ohio  Basin, 
although  the  existence  of  numerous  potential  power  sites  has  been  indicated 
in  various  reports  dealing  with  the  subject. 

Several  analyses  indicate  that  under  present  conditions,  steam  plants 
are  in  general  more  economical  to  build  and  operate  than  hydro  plants.  So 
long  as  this  is  the  case  private  interest  will  probably  not  be  attracted  to 
develop  any  of  the  potential  sites  for  water  power  in  the  Basin  unless  the 
possibilities  of  any  particular  sites  are  exceptionally  attractive. 

The  following  quotations  indicate  the  location  of  some  of  the  sites 
and  certain  opinions  on  the  mattert 

’’Of  the  13  reservoirs  proposed  for  flood  control  the  nine  on  the 
Allegheny  and  Monongahela  Rivers  have  been  carefully  studied  by  the  Army 
Engineers  as  to  their  possibilities  for  combined  use  with  water-power 
development,  but  so  far  such  use  has  been  found  undesirable. 

"Potential  water-power  sites  in  the  Allegheny  Valley  are  confined 
entirely  to  its  tributaries,  the  Clarion  River  having  a potential  aggregate 
capacity  of  318,000  kilowatts;  Brokenstraw  and  French  Creek,  19,300  kilo- 
watts; and  Mahoning  Creek  49,650  kilowatts.”  38/ 

’’Recent  studies  have  disclosed  many  possibilities  for  hydro-develop- 
ment along  this  (Monongahela)  River.  Most  of  these,  however,  are  beyond 
Pennsylvania’s  boundaries.”  38/ 

Table  VI  contains  a list  of  applications  of  water  power  companies, on 

37/  Report  of  the  Mississippi  Valley  Committee. 

38/  Preliminary  Report  Pennsylvania  State  Planning  Board. 
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file  with  the  Pennsylvania  Water  and  Power  Resources  Board,  none  of  which 
kaVo  been  approved.  None  of  these  are  being  pushed  by  the  applicants, 
hov/evor,  and  it  is  believed  they  simply  desire  to  maintain  prior  claim  to 
sites  in  case  development  in  the  future  is  found  desirable. 

In  reference  to  the  need  for  power,  estimates  prepared  by  the  Federal 
Pov/er  Commission  39/  in  March  1935,  for  Power  District  No.  7,  which  includes 
the  large  systems  operating  in  v/estern  Pennsylvania,  eastern  Chio,  and  north- 
ern West  Virginia,  indicate  that  with  a resumption  of  pre-depression  indus- 
trial e.ctivities  there  would  be  a deficit  in  generating  capacity,  after 
a.llowing  for  the  minimum  i*eserves  necessary  to  assure  adequ:.te  service,  of 
49,000  kilowatts.  Additional  reserves  to  take  care  of  load  growth,  estim- 
ated as  10  per  cent  of  the  peak  loads,  would  increase  the  deficit  to  152,000 
kilowatts  or  approximately  13.5  per  cent  of  the  present  total  dependable 
capacity,  of  1,121,000  kilov/atts. 

The  Federal  Power  Commission  has  informed  the  Pennsylvania  State 
Planning  Board  the,t  since  their  estime.te  was  prepared,  additions  to  gener- 
ating  capacity  have  been  made  in  this  area  and  additional  installations  are 
now  contemplated  by  the  utilities. 

In  d iscussing  this  subject  the  Mississippi  Valley  Comirdttee  states, 

"The  Ohio  Valley  will  probably  double  its  demand  for  power  in  the  next  20 
years." 

In  view  of  the  probable  depletion  of  the  thick  coal  beds  and  of  oil 
and  gas  in  this  area  within  the  next  30  years  it  would  seem  advisable  in 
studying  the  economic  feasibility  of  water  power  to  give  full  consideration 
to  prospective  rising  fuel  prices. 

Another  factor  which  should  be  considered  in  studying  the  feasibility 

39/  Federal  Power  Commission-National  Power  Survey-Interim  Report-Power 

Survey  No.  1,  Vi/Ashington,  D.  C.  1935. 
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Proposed  Water  Power  Developments 
As  Indicated  by  applications  received  by 
The  Water  and  Power  Resources  Board 
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of  v;ater  power  is  the  fact  that  steam  plants,  now  more  economical,  depend 
on  non-placeable  resources,  coal  and  oil,  for  their  energy,  whereas  now 
undeveloped  water  power  resources  are  of  a non-depletable  variety. 

On  the  other  hand,  coal  and  oil  are  vital  necessities  in  the  produc- 
tion of  steel,  gasoline,  lubricating  oils  and  other  products  and  no  sub- 
stitutes for  these  resources  are  available  at  this  time. 

It  would  seem  desirable,  then,  to  consider  the  conservation  of  these 
resources  for  uses  vitally  dependent  on  thiem  and  to  use  water  pov/er  as  a 
substitute  in  the  production  of  electrical  energy. 

This  consideration  w ould,  of  course,  not  be  attractive  to  private 
interests,  but  should  be  interesting  to  public  interests  whose  duties  in- 

elude  the  consideration  of  posterity. 

* 

(f)  Drainage: None  of  importance  knovm. 

(g)  Recreation  and  Wild  Life: There  is  a very  definite  need  for  the 

development  of  water  bodies  in  the  Upper  Ohio  Basin  since  there  are  fev; 
natural  lakes  and  ponds  suitable  for  such  use. 

Swimming,  boating  and  fishing  are  forms  of  recreation  rapidly  in- 
creasing in  popularity.  Provision  for  such  facilities  should  be  combined 
with  water  developments  for  other  purposes  v.'herever  possible  and  in  certain 
instances  development  primarily  for  recreational  use  is  desirable. 

Recreational  use  of  water  resources  is  extremely  dependent  on  the 
abatement  of  pollution. 

In  its  Preliminary  Report  the  Pennsylvania  State  Planning  Board  says 

in  this  regard; — "The  recreational  use  of  the  forest  is  an  equal  public 

« 

service  and  shortly  may  be  recognized  as  even  a greater  one  than  supplying 

A 

raw  wood  materials  where  population  is  as  dense  as  in  Pennsylvania.  A 
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specialized  phase  of  the  use  of  land  for  recreation  must  be  recognized  in 
hunting  and  fishing." 

"It  is  good  public  policy  to  keep  large  areas  of  land  in  forests,  for 
with  no  other  profitable  use  these  areas  would  soon  deteriorate  through 
erosion  and  injure  adjacent  agricultural  lands  as  well  as  ruin  our  commer- 
cial  waterways  and  waterworks  of  all  kinds." 

The  Mississippi  Valley  Cormnittee  states  in  its  report;— "The  Allegheny 
and  Mcnongahela  Rivers  above  Pittsburgh  drain  the  Allegheny  Plateau,  the 
clay  loam  soils  of  which  erode  easily  if  without  covor.  Ninety  per  cent 

of  the  forest  area  has  major  influence  on  stream-flow  conditions 

About  /.OOjOOO  acres  are  in  need  of  plant ing, some  3,000,000  acres 
should  be  publicly  owned," 

The  possibility  of  incorporating  wild-fowl  refuges  with  reservoirs 
used  for  flood  control  and  power  generation  purposes  should  be  considered, 
as  well  as  the  use  of  the  surrounding  areas  for  recreation  and  wild  life 
purposes. 

Reservoirs  for  domestic  water  supply  combined  with  forest  land  for 
limited  recreational  purposes  is  another  meritorious  possibility  in  the 
consideration  of  multiple  use  of  water. 

In  connection  with  the  construction  of  large  reservoirs  it  is  consid- 
ered desirable  by  authorities  on  wild  life  40/  to  build  low  water  dams  in 
the  drav/s  of  the  main  reservoir  in  order  to  maintain  pools  for  the  propa- 
gation of  fish,  water-fowl  and  fur-bearing  animals  when  the  large  reservoir 
is  drawn  down.  Mr.  0.  M.  Deibler,  Commissioner,  Pennsylvania  Fish  Comm- 
ission, recommends  a minimum  v/ater  area,  of  5 acres  for  such  pools. 

ly  Suggestion  by  Mr.  Seth  Gordon,  Executive  Secretary,  Pennsylvania  Game 

Commission,  Conference  on  Drainage  Basin  Study  with  Mr.  Weed,  7—3—36. 
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Recommendations  contained  in  the  Preliminary  Report  of  the  Pennsyl- 
vania State  Planning  Board  call  for  the  future  acquisition  of  approximate- 
ly 1 ,400,000  acres  of  forest,  game  and  recreational  land  in  the  Upper 
Ohio  Basin.  (See  section  IV-g.) 

(h)  Rectification  of  Existing  and  Presentation  of  Future  Contamination t — 

**The  problems  of  stream  pollution  by  industrial  wastes  and  domestic 
sewage  are  outstripping  the  best  efforts  of  those  v/hose  function  it  is  to 
effect  an  economical  and  rational  balance  between  sensible  regulation  and 
industrial  expansion.....  In  most  States  existing  legal  authority  to  limit 
the  degree  of  water  pollution  must  be  exercised  v/ith  rare  judgment  to  pre- 
vent curtailment  of  industry  which  might  produce  undesirable  social  and 
economic  consequences.”  4l/ 

There  is  a definite  need  for  the  abatement  of  pollution  in  the  Upper 
Ohio  Basin  and  this  can  be  accomplished  only  by  control  or  elimination  of 
contamination  at  its  sources. 

Sewage  constitutes  a large  portion  of  the  pollution  load  in  the  Ohio 
River  and  its  main  tributaries.  There  is  a very  definite  need  for  the 
construction  of  sewage  treatment  v;orks  by  municipalities  along  these 
streams. 

In  regard  to  trade  waste,  Dr.  W.L.  Stevenson  in  a paper  presented  to 
the  Chemical  Engineering  Congress  of  the  World  Power  Conference,  states: 

42/. 

4l/  Report  on  Water  Pollution  by  the  Special  Advisory  Committee  of  the 
National  Resources  Committee,  Washington,  D.  C.  - 1935  - Page  6. 

42/  "The  Treatment  and  Disposal  of  Industrial  Wastes”  by  Dr.  W.L.  Stevenson. 
A paper  presented  to  Chemical  Engineering  Congress  of  World  Pov;er  Con- 
ference - London,  England.  June  22-27,  1936.  Harrisburg,  Pa.  December 
15,  1935.  Page  15. 
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"Notwithstanding  investigations  so  far  made,  the  practicable  treatment 
of  some  industrial  wastes  remr.ins  an  unsolved  problem  and  some  are  still  in 
an  experimental  stages  For  other  industrial  wastes,  knowledge  is  now 
available  based  upon  successful  operation  of  full  scale  treatment  v/orks." 

Included  as  an  appendix  to  the  paper  quoted  are  descriptions  of  known 
processes  for  such  treatment  by  recognized  authorities* 

There  is  a decided  need  for  continued  research  to  determine  practical 
methods  for  the  recovery  of  useful  byproducts  from  and  for  the  adequate 
treatment  of  many  trade  wastes. 

Such  studies  cs\.n  bo  undertaken  by  only  a few  individual  corapeinies  on 
account  of  the  expense  involved. 

Research  by  competent  technicians  financed  by  trade  associations  or 
by  public  funds  would  seem  to  be  the  most  practical  means  of  gaining  the 
knowledge  necessary  t-o  make  possible  the  .-bateraent  of  such  pollution. 

Acid  drainage  from  abandoned  coal  mines  is  being  eliminated  by  the 
air-sealing  of  mines*  The  continuance  of  this  program  to  include  the 
sealing  of  all  abandoned  mines  is  desirable  and  will  progressively  eliminate 
this  source  of  pollution. 

No  successful  method  of  eliminating  acid  drainage  from  active  mines 
has  been  developed  and  this  matter  should  receive  intensive  study. 

After  practical  means  for  trei.ting  vvastes  are  developed  the  need  v/ill 
be  to  insure  their  OLctual  use  in  preventing  pollution. 

The  Pennsylvania  Scunitary  Water  Board  has  long  coxipaigned  for  the 
abatement  of  pollution  and  lacking  strong  supporting  legislation  it  has 
worked  largely  on  a cooperative  b-sis,  with  considerable  success,, 

The  cooperative  system  of  dealing  with  the  situation  if  it  can  be 
effectively  carried  out  would  seem  to  be*  the  meet  practicable  since  strin- 
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gent  regulative  legislation  strongly  exercised  might  produce  undesirable 
social  and  economic  complications ► 

On  the  other  hand  it  is  doubtful  if  the  pollution  problem  can  be 
completely  solved  without  some  form  of  legal  authority  to  back  up  the 
regulating  agency. 

Unquestionably,  the  degree  of  treatment  of  trade  v/astes  will  vary 
with  different  streams  and  localities  and  consequently  uniform  regulation 
would  hardly  be  practical. 

There  is  much  to  be  said,  however,  in  favor  of  Federal  or  uniform 
State  legislation,  sufficiently  flexible  to  allow  intelligent  application, 
but  providing  comparable  regulation,  for  the  whole  country,  thus  eliminat- 
ing the  possibility  of  industries  in  locc.lities  v/ithcut  pollution  regula- 
tion furnishing  disastrous  competition  for  regulated  industries  elsewhere. 

The  Lonergan  Water  Pollution  Bill  (S.  3958-74th  Congress,  2nd  Session) 
under  consideration  in  the  last  session  of  Congress  proposed  Federal  leg- 
islation placing  control  of  pollution  of  navigable  streams  and  their  trib- 
utaries in  the  hands  of  the  National  Resources  Committee. 

This  bill  was  favored  by  the  Pennsylvania  Fish  and  Game  Commissions 
and  by  Pennsylvania  Deputy  .-itucrney  General,  Grover  Ladner,  who  has  been 
active  in  its  formulation  and  support. 
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BEAVER  RIVER  BaSIN 
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I GENERAL  DESCRIPTION  OF  THE  BEaVER  BASIN  ^ 


(a)  Length: f^aximum  78  miles. 

(b)  Breadth: Jlaximum  39  miles. 

(c)  Area: 3,040.0  square  miles;  portion  in  Pennsylvania  1,784.3 

square  miles, 

(d)  Physiography: The  entire  Basin  44/  lies  within  the  Appalachian 

Plateau  Region. 

Topography; — -Above  New  Castle  the  Basin  lies  in  the  glaciated  region, 
containing  broad  valleys  v;/ith  many  svifamps  and  lakes.  The  main  valley  to 
Wampum  is  broad  v/ith  wide  flat  bottom  lands;  thence  to  the  mouth  it  is 
narrower  and  gorge-like  with  river  terraces  in  many  places  and  rolling 
hills  beyond;  the  tributaries  flow  through  deep  ravines  in  the  lower  cour- 
ses with  rolling  hills  at  their  headwaters. 

Geology; The  main  Basin  is  trayersed  by  the  terminal  moraine  from 

northeast  to  southwest,  crossing  the  main  yalley  just  above  the  junction 
of  Connoquenessing  Creek,  Rich  fire  clay  and  sandstone  deposits;  some 
coal,  iron  ore,  oil  and  gas  are  found  in  the  Basin, 

(e)  Cover; See  Reconnaissance  Land  Use  Map,  (Figure  II),  Table  VII 

shows  the  proportion  of  various  types  of  cover  in  the  Basin, 

(f)  Cljjnate: — -The  mean  annual  precipitation  varies  from  35  to  50  inches. 

Rainfalls  in  excess  of  2.5  inches  in  24  hours  are  comparatively  rare.  The 

43/  Source: -Paragraphs  (a)  and  (b)  :-  Scaled  from  Stream  Map  of  Pennsyl- 
vania-scale  6 miles  : 1 inch.  Paragraphs  (c)  and  (d)  Water  Resources 
Inventory  Report,  Part  III  - Gazetteer  of  Streams  - Pennsylvania  Water 
Supply  Commission,  Harrisburg,  Pennsylvania,  1916. 

44/  Paragraph  (f)  Preliminary  Report  Pennsylvania  State  Planning  Board, 
Harrisburg,  Pennsylvania,  December  1934,  page  71,  Where  mentioned 
hereafter  the  term  "Beaver  Basin"  will  refer  to  the  portion  in  Pennsyl- 
vania, 
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average  annual  snow-fall  is  50  inches.  Mean  annual  temperature  varies 
from  48°to  52°;  temperatures  of  1G0°  and  higher  have  been  recorded.  There 
are  on  an  average  15  days  annually  vdth  temperatures  of  90°  and  higher, 
an  average  of  100  days  or  more  have  freezing  temperatures,  and  temperatures 
of  - 20°  are  often  recorded.  Prevailing  winds  generally  are  from  the  west. 

(g)  General  Relation  to  Adjoining  Basins; The  Beaver  Basin  is  bounded 

on  the  north  by  tiie  Erie  Basin,  on  the  east  and  south  by  the  Upper  Ohio 
Basin,  and  on  the  west  by  the  Ohio  State  line. 


TABLE  VII 


AFPROXEvLiTE  FOREST  aND  CLEARED  LAND  CLASSIFICATION 


BEAVER  drainage  SU3-3ASIM 


CLASSIFICATION 

A^ 

PERCENTAGE 

Forested 

261,000 

acres 

CNJ 

Cleared  — 

Non-farm 

76,000 

tl 

li 

Farm 

700,000 

n 

61% 

Urban,  R.R.  - Highways;  etc. 

85, 000 

II 

1 

! 

CD 

1 

Total  Land 

1,142,000 

acres 

Excludes  area  of  water  in  the  largest  rivers.  U.  S.  Census  "Land  Area." 
Note;  Prepared  from  "County  Area"  data  in  the  files  of  the  Department  of 
Forests  and  Waters,  assuming  p^^rts  of  counties  in  watershed  have  same 
proportion  of  each  land  class  as  the  entire  county. 
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II  HUMN  OCCUPANCY 


In  1930  the  Beaver  Basin  had  a population  of  325?4-62  persons,  45/ 
This  comprised  3*4  per  cent  of  the  population  of  Pennsylveaiia,  and  about 
0.3  per  cent  of  that  of  the  United  States.  The  average  density  of  popu- 
lation for  the  Basin  was  l82  per  square  mile. 

Figure  III  shows  the  distribution  of  population  in  Pennsylvania  by 
drainage  basins  for  the  year  1930* 

(^)  Cities  and  Towns; Information  regarding  the  number,  classification 

by  population,  size  and  rate  of  development,  and  general  character  of  cit- 
ies and  towns  of  the  Basin  is  given  in  Table  VIII  and  IX. 

(b)  Rural  Development; 

1.  Agricultural;  46/ The  western  portion  of  the  Basin  lies  in 

Pennsylvania's  Northwestern  Dairy  Region  while  the  eastern  portion  forms 
a part  of  the  Allegheny  Plateau  General  Farming  Region.  The  Reconnais- 
sance Land  Use  Map  (Figure  II ) indicates  that  most  of  the  land  in  the 
Basin  is  "average  farm  land"  dotted  with  rather  small  forest  areas.  There 
are  a few  areas  of  "below  average  farm  land"  and  most  of  these  are  located 
on  high  ground  along  the  divide  between  the  Beaver  and  Upper  Ohio  Basins. 


45/  Based  on  U.  S.  Census-1930.  Where  Civil  Subdivisions  are  split  by 

Drainage  Basin  Boundary,  portion  in  each  Basin  is  estimated  as  pro- 
portional to  area.  Towns  on  the  line  are  placed  in  one  Basin  or  the 
other, 

46/  Preliminary  Report  Penna.  State  Planning  Board  - Harrisburg,  Pa., 
Dec,,  1934,  Page  IO6, 
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POPULATION  CLASSIFICATION  OF  BF.lVER  BASIN 


TABIiE  IX 


CLASSIFICATION  OF  CITI 

SS  ANE  BOROUGHS  II’ 

3SAVER  SUB-3a3IN 

Cities 

Predominant* 

and 

i 

Population-1930 

Percent  Increase 

type 

Boroughs 

County  j 

U.  S.  Census 

1900  — 1930 

of  Industry 

256  000  to  50,000  (2) 

74,582 

100  0 2 

New  Castle 

Lav/i-ence  j 

48,674 

7TTB 

T 

& M 

Sharon 

Mercer  1 

255908 

190.6 

A 

& M 

10,000  to  25,000  (4)" 

675397 

176.2 

Beaver  Falls 

Beaver  I 

17,147 

56.7 

M 

Butler 

Butler  ; 

23,568 

117.2 

T 

& Ivl 

Ellwood  City 

Lawrence  ' 

12,323 

339.0 

M 

Farrell 

Mercer 

14,359  ^ 

lon-existent  I9OO 

M 

5,000  to  10,000  (5) 

37,654 

80.2 

New  Brighton 

Beaver  i 

9,950 

45.9 

M 

Rochester 

Beaver 

7,726 

86.3 

M 

Greenville 

Mercer  j 

8,628 

79.2 

T 

& M 

Grove  City 

Mercer  ; 

6,156 

285.0 

M 

Sharpsville 

Mercer  j 

5,194 

74.9 

M 

2,500  to  5,000 

None  ■ 

Under  2,500  Total  (57 

) 

29,937 

70.0 

Total  Cities  and  Boroughs 

Beaver  Sub-Ba.sin 

(48) 

209,570 

lllo9 

* T - Transportation  M - Manufacturing  A - Agriculture  (M)  - Mining. 
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Table  X contains  statistics  which  are  indicative  of  trends  in 
agricultural  developr.ient  for  this  part  of  Pennsylvania . These  trends 
have  been  dovv-nvra.rd  from  I9OO  to  1930  but  show  a decided  reversal  from 
1930  to  1935. 

The  farm  population  for  the  area  involved  v/as  48,152  in  1930. 
Tnis  increased  to  53)^07  in  1935 • 


TABLE  X 


NUMBER  OF  FARiMS  AND  THE  AMOUNT  OF 
LAND  TR  FARi.iS  FOR  COUiE^IES  LOCATED 

MAINLY  IN  THE 
BEaVER  BASIN 


Year 

No, 

Farms 

Land  In 

Farms 
(Acres ) 

Per  Cent 

Of  Area 

Per  Cent 
Of  Farm 
Land  In 
Penna, 

1900 

12,945 

1,058,026 

89.4 

5.5 

1910 

12,485 

996,137 

84,1 

5.4 

1920 

12,237 

975,112 

82.3 

5.5 

1925 

11,337 

862,875 

72.9 

5.3 

1930 

9,893 

791,528 

6608 

5.2 

1935 

11,467 

866 , 259 

73.2 

5.5 

Sources  Census  of  Agriculture  - U.  S.  Department  of  Cominerce. 
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2.  Industrial  (decentralized); -• — The  major  decentralized  in- 


dustries of  the  Beaver  Basin  include  the  production  of  biturainous  coal, 
oil  and  gas,  cement,  glass  clay,  brick,  pottery,  stone,  sand  and  gravel. 

3.  Mining  (including  petroleum); Counties  mainly  within  the 

Basin  contained  41  bituminous  coa.1  mines  and  produced  about  1 million 
tons  of  bitiiminous  coal  in  1933*  4?/  This  comprised  only  1,3  per  cent 
of  the  total  production  for  the  State  indicating  that  bituminous  coal 
mining  in  the  Basin  is  relatively  unimportant  compared  to  the  Upper  Ohio 
Basin. 

These  same  counties  namely,  Beaver,  Butler,  Lawrence  and  Mercer 
produced  660,402  barrels  of  crude  oil  in  1931''  43  y This  Vifas  approx- 
imately 5 pel'  cent  of  the  State’s  production. 

4.  Lumbering; This  industry  is  of  no  importance  in  the  Basin. 

( G ) Analysis  of  Past  Trends,  Present  Conditions  and  Probable  Future 

Tendencies  under  Sections  (a)  and  (b); 

Cities  aiid  Tovfns; Study  of  Table  VIII  indicates  the  rapid 

growth  of  cities  and  boros  in  the  Basin  Mihich  more  than  doubled  in  pop- 
ulation between  1900  and  1930  and  showed  a continuing  increase  up  to 
1934.  To^/vnship  population  has  also  increased  but  more  slowly  - less 
than  20  per  cent  in  the  30  years  from  I9OO  to  1930,  which  is  accounted 
for  in  part  by  annexation  of  portions  of  townships  to  cities  euid  boros. 

No  study  of  the  future  trends  pertaining  to  rate  of  development 
of  towns  of  the  Basin  has  been  made  and  such  a study  would  involve  the 
rather  complicated  situation  surrounding  shifts  of  industrial  develop- 
ments. 

A'j/  Report  of  Pennsylvania  Department  of  Mines  1933 « Harrisburg,  Pa. 

45/ 

Pennsylvania  Productive  Industries-1931>  Department  of  Internal 
Affairs,  Harrisburg,  Pennsylvania, 
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2.  Agriculture; The  trend  in  agricultural  statistics  sho'.m 

in  Table  X indicates  a relatively  small  loss  in  number  of  f arsis  from  I9OO 
to  1935  compared  v/ith  other  pardis  of  the  State.  The  increase  in  number 
of  farms  and  land  in  farms  during  the  past  5 years  has  been  greater  than 
most  parts  of  Pennsylvania  and  although,  the  quality  of  land  is  not  ex- 
ceptional in  this  region  it  would  appear  that  agriculture  would  continue 
as  an  iinportaiit  industry  in  the  future.  A small  area  along  the  divide  at 
the  eastern  side  of  the  Basin  is  indicated  as  belovr  average  on  the  Recon- 
naissance Land  Use  Map,  and  might  possibly  be  withdravvn  from  agricultural 
use  in  the  future. 

3.  Industry; The  Beaver  Basin  contains  one  of  the  most  important 

industrial  areas  of  the  United  Sts-tes  49/«  It  is  made  up  largely  of 
rather  small  manufacturing  co.mnunities  scattered  along  the  main  streams. 
The  principal  industry  is  the  production  of  metal  and  rnetal  products. 

No  study  of  future  industrial  aevelopment  has  been  made,  and  it  is 
therefore  not  possible  to  say  v/hat  the  future  of  industry  in  the  Beaver 
Basin  will  be.  In  line  with  downward  trend  of  the  steel  industry  in 
the  State  5Q/>  however,  and  the  passing  of  the  developmental  stage,  the 
continued  rapid  grov/th  of  the  section  is  not  expected, 

( d ) Transportation  Fa ciliti e_s . 

1.  Waterways ; See  Section  IV  a. 

Highway sg The  Basin  is  traversed  in  all  directions  by  well 

paved  highways  connecting  the  population  centers. 

49/  Beaver,  Shenango,  Mahoning  Rivers,  Pa.,  and  Ohio  - Report  of  U.  S. 

Army  Corps  of  Eng.  riouse  Document  No.  277  " 73rd  Congress,  2nd 
Session,  Washington,  D.C.,  March  1934  - Page  29. 

50^^  Preliminary  Report  Pennsylvania  State  Planning  Board,  Harrisburg,  Pa. 
December  1934  - Page  270. 
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3.  Railways;  - — The  Basin  is  travei'sed  by  various  railways 5 in- 


cluding the  Pennsylvania,  Ilew  York  Central,  Bessemer  and  Lake  Erie,  Erie, 
and  Baltimore  and  Ohio.  These  connect  the  principal  centers  and  in  gen- 
eral parallel  the  main  streains. 

Airports; There  are  4 airports  in  the  Beaver  Basin  and  it 

is  traver'sed  by  two  major  airlanes,  Pitt sburgh-Erie,  and  New  York-Gleve- 
land.  Maps  showing  the  location  of  airports  and  airlanes  are  on  file 
with  the  Pennsylvania  State  Planiiing  Board.  Descriptions  of  the  airports 
are  also  available  5l/» 


5l7~Descriptions  of  Airports  and  Landing  Fields  in  the  United  States  - 

U.  S.  Department  of  Commerce,  Washington,  D.C.  - Airway  Bulletin  ^2, 
September  1,  1934. 
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Ill  STRSaLiS  of  the  basin 

( a ) BEAVER  RIVER  Lain  Stream 

1.  Sourcei Formed  by  junction  of  Lahoning  and  Shenango  rivers, 

in  central  Lav;rence  County,  2,5  ciiles  southv/est  of  Nev/  Castle^  elevation 

763. 

2.  Course 0 Southeasterly  into  Beaver  County  to  Onio  River  at 

Rochester,  elevation  668,3. 

3.  Lengths 22,5  miles  along  stream. 

4.  Drainage  Areas Total  3? 040.0  square  miles,  portion  in  Penn- 

sylvania, 1,784.3  square  miles.  The  channel  in  upper  course  is  400  to 

500  feet  v/ide  through  clay  and  gravel  to  near  Wampum,  where  it  cuts  through 
the  terminal  moraine  and  continues  in  middle  and  lov/er  reaches  through  a 
deep  gorge  carved  in  sandstone.  In  places  cliff  hanks  rise  300  feet  above 
river,  Timile  at  other  places  broad  river  terraces  are  located  between  the 
stream  and  steep  hills  beyond. 

Rate  of  fall  per  mile;  from  source  to  Hartman  Dam  at  Beaver  Falls, 
crest  elevation  734.8,  17  miles,  1.7  feet,  thence  from  base  of  dam,  eleva- 
tion 722.8  to  mouth,  5«5  miles,  9.9  feet. 

Discharge; Gaging  Station  at  Wampum.,  Pennsylvania, 

Drainage  Area  above  St.-tion,  2,  235  square  miles. 

Maximum  Discharge  (1914,  1932-36)  March  25>  1936  19*02  c.s.m. 
Minimum  Discharge  (1914,  1932-34)  July  30,  1933  O.O3I  c.s.m. 

Source  for  all  streams  except  data  on  discharge  - V/ater  Resources  In- 
ventory Report  part  III  Gazetteer  of  Streams.  - Penna,  Water  Supply 
Comm.  - Harrisburg,  Pa,  - 1916. 

Source;  Discharge  Data;  Penna,  Dept,  of  Forests  & V/aters  and  U.  S. 
Geological  Survey-Harrisburg,  Pa, 
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(b)  MAHONING  RIVER 


Tributary  to  Beaver  River 


1»  Source ; In  Columbiana  County,  Ohio, 

2,  Course -Northerly « by  a circuitous  route,  to  V/arren,  Ohio; 
thence  southeasterly,  crossing  State  boundary  at  elevation  797,  into  Lawrence 
County  to  join  Shenango  River  and  form  Beaver  River  at  a point  two  and  one- 
half  miles  southwest  of  New  Castle;  elevation  763» 

3,  Length: In  Pennsylvania,  12  miles  along  stream, 

4,  Drainage  Area; Total  1,099.4  square  miles;  portion  in  Pennsyl- 

vania, 54,6  square  miles  of  rolling  hills  and  broad  valley  in  glaciated  re- 
gion, Rate  of  fall,  from  State  boundary  to  mouth,  2,8  feet  per  mile. 

Discharge ; ^No  record, 

( c ) SHENANGO  RIVER  Tributary  to  Beaver  River 

1,  Source: In  East  Fallowfield  Township,  southwestern  Crawford 

County;  elevation  1,050, 

2,  Course: --Northwesterly  to  a point  3 miles  v/est  of  Linesville; 
thence  southerly,  through  Mercer  County,  into  Lav/rence  County,  to  join 
Mahoning  River  and  form  Beaver  River,  at  a point  two  and  one-half  miles 
southv/est  of  New  Castle;  elevation  763, 

3,  Length: 87,5  miles  along  stream. 

4,  Drainage  Area: ^Total,  1,080,0  square  miles;  portion  in  Pennsyl- 

vania^ 793,0  square  miles  of  rolling  hills  and  broad  valleys  within  the  glac- 
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iated  area,  containing  many  swamps  and  lakes*  The  main  Valley  is  flanked 
with  steep  hills  at  '’Big  Bend”  and  a few  other  points,  but  is  generally 
broad  and  flat  between  gently  sloping  sides* 

Surface  formations  are  clay  and  gravel  with  boulders  from  glacial 
action  and  moraine  deposit;  sandstone  beneath,  out-cropping  in  stream  valleys 
of  lower  courses  and  tributaries;  some  oil,  gas  and  coal. 

5,  Discharge »- — Gaging  Station  at  New  Castle,  Pennsylvania, 

Drainage  Area  above  Station,  792  square  miles* 

Average  Discharge,  24  years  (1910-1934)  1.11  c.s.m. 

Maximum  Discharge,  (March  26,  1913)  50.25  c.s.m. 

Minimum  Discharge,  (August  14,  1930)  0.0076  c.s.m, 

(d)  PYMATUNING  CREEK  Tributary  to  Shenango  River 

1.  Sourcet— — In  Ashtabula  County,  Ohio.  4 miles  northwest  of 
Andover;  elevation  1,100* 

2,  Course t~-~Southea3terly,  crossing  State  boundary  at  elevation 
891,  into  Mercer  County  to  Shenango  River  two  miles  northeast  of  Sharp'sville , 
elevation  870* 

3*  Length; In  Pennsylvania,  6 miles  along  stream, 

4,  Drainage  Area; — -Total,  176,4  square  miles;  porxion  in  Pennsyl- 
vania, 25.2  square  miles  of  flat,  rolling  hills.  The  channel  is  tortuous, 
through  swamps  and  glacial  drift.  Rate  of  fail,  from  State  boundary  to 
mouth,  3,5  ^eet  per  mile. 
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5.  Discharge: Gaging  Station  at  Orangeville,  Pennsylvania, 


Drainage  Area  above  st<.>.tion,  169  squ.i.r6  miles. 


Average  Discharge,  16  yc^rs  (1914-22,  1926-34)  1.23  c.s.m. 


Maximum  Discharge,  (March  25,  1936) 
Minimum  Discharge,  (September  25,  1933) 


0.003  c.s.m. 


19.23  c.s.m. 


(e)  InEESHAKNOCK  CREEK 


Tributary  to  Shenango  River 


Source: Formed  by  junction  of  Otter  Creek  and  Cool  Spring  Crook, 

at  Mercer,  southern  Mercer  Ccuntyj  elevation  1,085, 

2,  Course: — -Southwesterly  into  Lawrence  County  to  Shenango  River 
at  New  Castle;  elevation  765, 

3,  Length: 24.5  miles  along  stre;am. 

4,  Drainage  Area; 244.5  square  miles  of  rolling  hills  and  v/ide 

valley  in  upper  Basin;  gradually  narroY;ing  valleys  with  steeper  slopes 
from  above  Volant  to  Neshannock  Falls,  being  gorge-like  in  places.  The 
lower  Basin  is  hilly  with  a v/ido  valley,  Foraations  are  shale  and  sand- 
stone, containing  coal*  The  channel  is  winding,  through  glacial  drift  and 
swamps  in  upper  course;  rough  and  steep  in  middle  and  lower  courses.  Rate 
of  fall  per  mile;  from  source  to  Volant,  elevation  1,000,  10,5  miles,  8,1 
feet;  thence  to  mouth,  14  miles,  15.4  feet. 

Discharge : — - No  record. 


« 
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(f)  CONNOQUENESSING  GREEK 


Tributary  to  Beaver  River 


1.  Source i In  Concord  Township,  northern  central  Butler  County; 

elevation  1,300* 

2.  Course ; Southwesterly  to  Renfew;  thence  westerly  into  Beaver 

County;  thence  northwesterly  into  Lawrence  County  to  Beaver  River  one  mile 
west  of  Ellwood  City. 

3.  Lenerth; 59  miles  along  stream. 

4.  Drainage  Area; 832,7  square  miles  of  broken  and  hilly  country, 

lying  in  western  plateau  region  and  largely  outside  of  the  glaciated  area. 
The  main  and  tributary  valleys  vary  from  narrow  and  steep  gorges  to  broad 
and  flat  lowlands.  The  main  valley  is  flanked  with  steep  hills  200  to  400 
feet  high.  From  Butler  to  Harmony  the  valley  is  relatively  narrcv;;  thence 
to  Frisco,  there  are  broad,  rich  agricultural  bottom  lands.  The  Creek  is 
in  a gorge  for  the  lov/or  6 miles  of  its  course.  Principally  sandstone  and 
shale  formations  are  found,  containing  oil,  gas  and  some  coal.  Rate  of 
fall,  from  elevation  1,100  to  junction  of  Slippery  Rock  Creek,  elevation 
817,  51  miles,  5,5  feet  per  mile. 

5.  Discharge t Gaging  Station  a.t  Hazen,  Penrisylvania, 

Drainage  Area  above  Station,  356  square  miles. 

Average  Discharge,  15  years  ( 1919-34)  1.34  c.s.m. 

Maximum  Discharge,  (June  29,  1924)  Hot  determined. 

Minimum  Discharge,  (September  12,  1932)  0,019  c.s.m. 
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(g)  SLIPPERY  ROCK  CREEK  Tributary  to  Connoguenessinp,;  Gi  t'-k 

1.  Source? ^In  Venango  Township,  northern  Butler  County;  eleva- 

tion 1,480,. 

2o  Course ;---Southvife sterly  into  Lawrence  County  to  Connoquenessing 
Creek,  one  mile  east  of  Ellwood  City;  elevation  817* 

3.  Length?-— 47  miles  along  stream,. 

4.  Drainage  Area? — -403.8  square  miles.  Broad  valleys  with  gentle 
slopes,  above  Kennedy  Mills.  Lov/lands  contain  many  sv/amps  and  a few  lakes 
of  glacial  origin.  Below  Kennedy  Mill*  the  main  valley  is  narrow  with 
massive  sandstone  blocks  covering  the  high,  precipitous  banks;  the  trib- 
utaries are  small,  cutting  deep  ravines  and  in  places  plunging  "over  precip- 
itous banks  of  main  stream*  Formations  are  principally  sandstone.  Oil, 
gas,  and  some  coal  and  limestone  are  found.  From  source  to  Kennedy  Mill, 
the  channel  meanders  through  clay,  gravel  and  boulders,  in  places  being 
sluggish  and  broadening  into  swamps.  Below  Kennedy  Mill  the  channel  is 
through  a deep  gorge  eroded  in  huge  sandstone  boulders  of  the  terminal 
moraine.  Rate  of  fall  per  mile,  from  elevation  1,200  to  1,000,  32  miles, 
6.2  feet;  thence  to  elevation  900,  3 miles,  33.3  feet;  thence  to  mouth, 

7.5  miles,  11*1  feet^ 

5.  Discharge ; — -Gaging  Station  at  Wurtemburg,  Pennsylvania, 

Drainage  Area  above  Station,  406  square  miles. 

Average  Discharge,  21  years  (1912-32,  1933-34)  1.35  c.s.m^* 

Maximum  Discharge,  (December  14,  1927)  Not  determined 

Minimum  Discharge,  (September  8,  1925)  0.027  c.s.m. 
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(h)  BEAVER  (LITTLE)  RIVER  (INCLUDING  iNORTH  IORK) 


Tributary  to  Bes-ver  River 

1,  Source  I— '“■The  North  Fork  rises  in  Mahoning  County,  Ohio; 
elevation  1,180.  The  main  stream  is  formed  by  the  junction  of  Middle 
Fork  and  V/est  Fork,  in  Columbiana  County,  Ohio. 

2“  Co u r n e ; — -N 0 rt h Fork:  southeasterly,  crossing  Stc-.te  boundary 
at  elevation  903.,  through  Lawrence  County  into  Beaver  County;  thence 
southwesterly;^  c-Oosing  State  boundary  at  elevo-tion  830,  into  Ohio  to 
Little  Beaver  River^  Main  stream:  southeasterly  into  Beaver  County, 
Pennsylvania,  to  Chao  River  at  Smiiths  Ferry,  near  Pennsylvania-Ohio  bound 
ary;  elevation  65-5.7. 

3.  Length: North  Fork,  in  Pennsylvania  21  m.iles.  Main  stream 

from  St.  Clair,  Ohio,  to  mouth,  7.5  miles. 

4.  Drainage  Area: -Total,  494.6  square  miles;  portion  in  Penn- 

sylvania, 102.0  square  miles.  The  country  is  composed  of  rolling  hills 
and  broad  valleys  above  Darlington*  The  terminal  moraine  traverses  the 
Basin  at  Darlington  from  east  to  west;  thence  to  the  m.outh,  the  broad 
valley  narrov/s  and  is  hemmed  in  with  steep  hills  400  to  500  feet  high. 

The  main  Little  Beaver  River  continues  thence  to  its  mouth  in  a gorge- 
like valley  with  rolling  hills  beyond. 

The  channel  is  sinuous,  through  clay  and  gravel  in  upper  course; 
through  the  terminal  moraine  in  middle  course,  and  carved  deeply  in  sand** 
stone  in  lower  course.  Rate  of  fall  per  mile,  North  Fork,  in  Pennsyl- 
vania, 7.8  feet.  Main  stresim,  from  St.  Clair,  Ohio,  to  mouth,  10.6  feet 

5.  Discharge :«*— “No  record. 
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IV  EXTENT  AND  ADEQUACY  OF  EXISTING  WATER  DEVELOFMEI^IT 


(a)  Navigation; The  streams  of  the  Basin  are  not  developed  for  modern 

navigation. 

The  Basin  was  once  traversed  by  a system  of  barge  canals  extending 
up  the  Beaver  from  the  Ohio  River  via  the  Mahoning  to  the  Ohio  State  line 
and  via  the  Shenango,  and  other  streams  to  Lake  Erie  at  Erie,  These 
canals  were  abandoned  about  1870  and  there  is  now  little  trace  of  their 
existence^ 

It  is  claimed  by  local  int.^rests  that  transportation  cost  on  the 
enormous  tonnage  of  imported  raw  materials  and  exported  finished  products 
has  placed  this  area  under  a serious  handicap  in  competing  with  other 
districts  which  are  favored  with  water  transportation.  They  have  long 
attempted  to  promote  the  improvement  of  streams  of  the  Basin  for  naviga- 
tion in  order  to  obtain*  as  they  claim,  some  measure  of  parity  in  the 
competitive  markets  of  the  country,.  M/ 

(b)  Flood  Control; While  the  flood  problem  has  not  been  as  acute  in 

the  Beaver  Basin  as  in  the  Upper  Ohio  it  is  nevertheless  a definite  one 
and  existing  provisions  for  control  are  inadequate.  Damages  in  the 
valley  due  to  the  1913  flood  amounted  to  $2,100,000,  54/ 

1,  Reservoirs  and  Detenticn  Basin; ^Pymatuning  Dam  at  the  heC'.d- 

waters  of  the  Shenango  River  was  recently  completed  by  the  Pennsylvania 
Department  of  Forests  and  Waters,  This  reservoir  has  a drainage  area 

W Beaver  Shenango,  Rivers,  Pa,  & Ohio  - Report  of  U.  S,  Army  Corps  of 
Engineers.  House  Document  No.  277-73rd  Congress,  2nd  Session,  V/ash- 
ington,  D.  C,,  March  1934,  Page  133. 

54/  Preliminary  Report,  Pennsylvanie.  State  Planning  Board,  Harrisburg,  Pa, 
December  1934,  Page  197. 
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of  160  square  miles  and  a capacity  of  64,):i75,000,000  gallons. 

While  this  reservoir  has  been  effective  as  a flood  control  measure 
it  does  not  adequately  protect  the  Basin  against  floods. 

2.  Levees! ^There  are  no  levees  of  importance  in  the  Basin. 

Chc^nnel  Improvements; None  of  importance.  The  Water  a.nd 

Power  Resources  Board  of  the  Pennsylvania  Department  of  Forests  and  Waters 
has  conducted  studies  for  channel  improvement  and  has  established  channel 
lines  at  the  following  places. 

1.  Connoquenessing  Creek  and  Sullivan  Run  in  the  city  of  Butler. 
(l930)  Estimated  cost  of  development  $1,080,000.  Channel  lines  have  been 
laid  out,  but  have  never  been  adopted  by  the  city  through  ordinances. 

None  of  the  recommended  improvements  has  been  made. 

2.  Shenango  River  in  the  city  of  New  Castle,  (July  1930).  No 
estimo.te  of  cost  was  made.  Channel  lines  wore  laid  out  and  monuraented 
but  they  have  never  been  adopted  by  the  city  through  ordinances.  None 
of  the  recommended  improvements  has  been  made.. 

3.  Shenango  River  in  the  city  of  Sharon.  (March  1933).  No 
estimate  of  cost  was  mc.de.  Ch.ainel  lines  have  been  established  but  have 
not  been  adopted  by  the  city  throgh  ordinances.  None  of  the  recommended 
improvements  has  been  made. 

The  significance  of  the  failure  of  cities  to  adopt  channel  lines 
is  that  they  are  not  obligr.ted  to  ..  ssume  damages  to  private  property 
caused  by  channel  improvements. 


55/  Ibid.  - Page  212 
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The  State  Water  and  Power  Resources  Board*  however,  is  autHdrixed 
by  law  56/  to  establish  channel  lines  and  to  control  by  pecnriit  the  «n” 
croachment  of  new  construction.  This  law  has  b©«n  in  effect  since  1913. 

(c)  Municipal,,  Doraestic  and  Industrial  Supplies; The  yearbook  of  the 

Pennsylvania  Department  of  Health  for  1934  (unpublished)  tabulates  in- 
formation on  public  waterworks  in  Pennsylvania  where  water  is  treated  as 
of  May  31,  1934. 

Computations  made  on  the  basis  of  data  from  this  report  indicate 
that  214,732  persons  or  approximately  88  per  cent  of  the  population  (1934) 
of  the  Beaver  Basin  residing  in  conmunities  were  served  ^ith  treated 
water,  either  filtered,  chlorinated  or  both. 

Complete  data  are  not  available  concerning  places  having  untreated 
supplies.  It  is  known,  however,  on  the  basis  of  the  report  of  the  Penn- 
sylvania Water  Supply  Commission  (1916)  and  Report  of  the  Pennsylvania 
Geological  Survey  on  ’’Groundwater  in  Northwestern  Pennsylvania”  that  a 
number  of  communities  in  the  Basin  have  untreated  public  supplies.  It 
is  assumed  that  those  not  so  served  derive  their  supply  from  private  wells 
and  springs  or  from  industrial  supplies. 

Appendix  A contains  a tabulation  of  all  cities  and  boros  and  un- 
incorporated places  (having  a population  of  over  500)  within  townships 
in  the  Basin.  This  tabulation  lists  for  each  community  the  status  of 
water  supplj''  and  such  additional  information  as  is  now  available  from 
data  in  the  files  of  the  Pennsylvsnia  State  Planning  Board, 

56/Form  FVjT/R-BB,  Pam.phlet  issued  by  Pennsylvania  Department  of  Forests  and 
Waterso  Water  s.nd  Power  Resources  Board,  Hai-risburg,  Pa.,  1936,  page  3, 
57/&ee  Ta-ble  VIJ.Ir,  This  figure  is  made  up  of  the  Population  of  Incorpora- 
ted places  in  1934  as  estimated  by  the  Pennsylvania  Sto-te  Planning 
Board  plus  the  Population  of  Unincoarp orated  places  in  1934  as  reported 
by  Rand  McNally  and  Company. 
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Filtered  Supi:li&-s: Depi^rtment  of  Pic -.It h Rcpv.irx  li.vwS 

21  comnunities  in  the  Bc^sin  served  by  public  v/ater  filtration  plants* 

The  population  served  comprises  207,750  people  or  about  85  per  cent  of 
the  population  of  the  Basin  residing  in  coruiriunities  57/*  Mi.ny  of  these 

supplies  are  chlorinated  as  well  as  filtered. 

2.  Chlorinated  Supplies! The  saroe  report  lists  4 communities 

in  the  Basin  served  by  public  v/ater  supplies  without  filters,  but  equipped 
with  chlorination  plants.  These  serve  6,982  persons  or  approximately  3 
per  cent  of  the  population  residing  in  communities.  57/ 

3,  Industrial  Supplies: ^At  the  present  time  there  is  no  State 

Department  having  jurisdiction  over  industrial  water  supplies  and  no 
complete  up-to-date  data  concerning  them  are  available.  The  7/ater  Re- 
sources Inventory  Report  of  the  Water  Supply  Commission  (1916)  listed 
industrial  supplies  but  these  data  are  considered  obsolete. 

In  general jindustries  are  located  along  the  main  streams  and 
derive  their  supplies  from  them.  No  information  regarding  the  adequacy 
of  these  supplies  is  available  although  it  is  believed  that  the  operation 
of  Pymatuning  Reservoir  to  control  low  flow  will  help  to  make  adequate 
supplies  available. 

(d)  Irrigationt None  of  im.portance  kno’jvn. 

( e ) Water  Power : 


1.  Mechanical: ^There  are  no  mechanical  plants  in  the  Basin 

developing  over  100  horse  power. 

2.  Hydro-electric ; There  a re  2 hydro-electric  plants  on  the 

Beaver  River,  located  near  its  mouth,  operated  by  the  Beaver  Valley  Water 
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Company,  One  plant,  at  Eastvale,  operates  under  an  11  foot  head  and 
develops  730  horsepower;  the  othex-  plant,  at  Mew  Brighton,  operates  under 
a 14  foot  head  and  develops  440  horsepower, 

(f)  Dra irages None  of  in.portance  knovm, 

(g)  Re''‘r^e 'on  and  Tifild  Life: Counties  mainly  in  the  Basin  (Beaver, 

Eutlei'p  Lawrence  and  Mercer)  novif  contain  only  1,367  acres  of  State  land. 
This  is  owned  by  the  G<^me  Comiriission,  Besides  this  the  State  owns  20,073 
acres  of  land  constituting  the  site  of  the  Pymatuning  Reservoir  in 
Crawford  County,  approxrnatoly  16,000  acres  are  flooded  when  the  reservoir 
is  full.  There  j.s  a 2,500  acre  wild  life  refuge  on  the  upper  end  of  this 
reservoir,  A low  water  dam  maintains  a pool  for  this  refuge. 

In  the  four  counties  above  mentioned  are  1,814  acres  of  park  and 
recrevation  land.  This  includes  414  acres  of  municipally  ovmed  land,  the 
balance  being  privately  o'./ned  probc^bly  largely  golf  courses.  This  is 
considered  inadequate  and  recommendations  have  been  inoude  58/  for  the 
future  acquisition  of  an  additional  10,000  acres  of  park  and  recreation 
land  and  150,000  acres  of  government  ovmed  forest  land. 

The  Pennsylvania  Fish  Commission  is  conducting  a program  of  stream 
improvemexit  as  a project  i or  the  smaller  unpolluted  streams  where 

the  flood  hazard  to  such  improvement  is  not  too  great.  In  the  Beaver 
Basin  this  work  is  being  carried  on  in  Beaver,  Butler,  Crawford,  Lawrence 
and  Mercer  Counties, 

Correlator^  Uses; Pymatuning  Reservoir  is  an  example  of  correlated 

use.  Tills  rese-r-'^oir  vi/as  built  primarily  for  flood  control  and  low  flow 
control,  A lew  watf-r  dam  has  been  constructed  at  its  uoper  end  and  a 
2,500  acre  wild  life  refuge  is  located  t;.ere.  The  reservoir  v/as  designed 

tc  make  possible  the  maintenance  of  a minimum  flov/  in  the  Beaver-Shenango 

58/  Preliminary  Report  Pennsylvania  State  Planning  Board,  Harrisburg, 
Pennsylvania,  December  1924,  pp  170-172, 
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Rivers  of  400  second  feet.  59/  Studies  ure  nov;  being  made  by  the  Sanitary 
Water  Board  to  determine  the  flov;  required  to  meet  the  need  for  public 
v/ater  supply  and  sanitation  in  the  Beaver-Shenango  Rivers, 


(i)  Imported  and  Exported  V/atcr  Supplies: — - None  of  importance  knov/n. 


59/  Preliminary  Report  Psunsylvu^nia  State  Planning  Board,  H-rrisburg, 
Penns ylv-wnia,  Decumber  1934,  Page  191. 
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V UNDERGROUND  WATERS 


(a)  Extent  of  Areas  and  Supply; Ground  water  is  genersilly  available 

throughout  the  Basin  in  glacial  out  wash  gravel  and  sandstones.  Shales 

Mi  •••• » 

and  coal  are  also  used  as  a source  of  supply. 

There  are  maps  available  6o/  shov/ing  the  occurrence  and  distribution 
of  these  foimiations  in  the  Basin  and  the  locgttion  of  wells  on  which  data 
are  available  indicating  depth  and  description  of  water  bearing  materials. 

(b)  Character  or  Quality^ The  amount  of  dissolved  mineral  matter  in 

waters  from  members  of  the  various  gravel  and  rock  formations  in  the  Basin 
differs  widely.  The  accompanying  table  shows  the  maximum,  average  and 
minimum  amounts  of  dissolved  mineral  matter  in  waters  from  glacial  drift, 
sandstone  and  shale. 


Water  from  i Water  from 

Water 

glacial  drift  | sandstone 

( 3 .6  ana  1 V S J ( '^4  anal  

from  shale 
(lO  analyses) 

Max- 

AVer-’ 

Min-  1 Max- 

iT^ver- 

Min- 

Max- 

Aver- 

Min- 

imum 

age 

imum  1 imum 

age 

imum 

imum 

age 

imim 

Total  dissolved  solids 

li24  TITi^o 

259 

23 

3»826 

303 

136 

Silica  (Si02 ) . , 0 . , , . . . 

30 

15 

6.6  ' 22 

12 

5.8 

16 

12 

6 

4.03 

0.65 

.0l|  42.0 

2.9 

.01 

10.98 

,28 

Ca 1 c ium  ( Ca ) . . . . . . . . . , 

190 

55 

22  1 188 

30 

2 

40 

26 

6 

Magnesium  (Mg 

Sodium  and  Potassiiom 

26 

11 

6.1  I 37 

1 

8 

1.8 

14 

9 

5. 

Bicarbonate  radicle 

111 

27 

2.2  i 953 

1 

1 

56 

1 

I5436 

81 

6 

(hG03 

292 

134 

88  i 408 

165 

6 

862 

234 

10 

Sulphate  radicle  (SO). 

331 

62 

5.1  ’ 225 

30 

1.5 

195 

21 

2 

Chloride  radicle  (CL). 

144 

27 

1.2  11,761 

39 

1 

1,868 

31 

2. 

Nitrate  radicle  (NO).. 

50 

9 

.051  12 

0.81 

0 

25 

1.3 

0 

Total  hardness ........ 

502 

^ 

182 

81  622 

106 

17 

152 

96 

34 

,02 


6Q/  Information  from  "Ground  Water  in  Northwestern  Pennsylvania",  by  R.  M.  Leggette,' 
U.S.G.S.,  Bulletin  Vv-3  pa . , Geological  Survey-Harrisburg,  Pa.,  1936.  "Ground 
Water  in  Southwestern  Pennsylvania" , By  Arthur  M.  piper,  U.S.G.3.,  Bulletin  W-1 
•Pa.,  Geological  Survey-Harrisburg,  Pa.,  1933* 
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The  most  objectionable  mineral  constituent  occurring  in  the  Basin's  ground- 
water  is  iron.  Concentrated  trines  occur  in  the  deeper  formations.  Data 
derived  from  the  analysis  of  samples  obtained  from  individual  wells 
throughout  the  area  are  available. 

(c)  Economic  Availabilitv; Groundv/ater  is  extensively  used  and  is 

economically  available  for  domestic  and  industrial  water  supplies  in  the 
Beaver  Basin. 

(d)  Extent  of  Use; According  to  the  Report  on  "Groundwater  in  North- 

western Pennsylvania"  and  "Groundwater  in  Southwestern  Pennsylvania",  14 
communities  in  the  Basin  are  served  water  from  wells  or  springs  by  public 
water  supply  plants.  The  population  served  by  these  supplies  is  estimated 
to  be  roughly  7 per  cent  of  the  population  residing  in  communities  (1934). 
Most  of  the  private  v/ells  listed  in  the  above  mentioned  reports  are 
utilized  for  domestic  water  supply  in  rural  areas. 

(e)  Prospective  Uses; It  would  appear  that  groundwater  v;ill  continue 

to  serve  as  a source  of  small  domestic  supplies,  since  it  requires  little 
treatment  and  relatively  inexpensive  r/ater  v/crks.  It  is  particularly 
v/ell  adapted  for  industrial  use  as  cooling  water. 


VI  POLLUTION  OF  STRE'j4J;IS  AND  UNDERGROUND  WATERS 


See  the  general  discussion  of  this  subject  contained  in  the  Report 
on  the  Upper  Ohio  Basin, 

(a)  Sewage; The  Pennsylvania  Department  of  Health  submitted  a report 

to  the  Pennsylvania  State  Planning  Board  in  March  1935  #iich  listed  in 
the  Beaver  Basin  IG  communities  having  sewage  collection  and  treatment 
works.  Mention  was  made  of  one  other  comir;unity,  sewage  from  which  vi/as 
treated  at  an  adjoining  treatment  'works.  The  1934  population  of  these 
communities  \7as  162,675  persons  61/  or  about  67  per  cent  of  the  1934 
community  population. 

The  same  report  listed  10  communities  in  the  Basin  having  public 
sewers  but  no  treatment  v/orks.  These  sewers  emptied  into  streams  or  into 
sewers  of  an  c,.djoining  community.  They  did  not  necessarily  serve  the 
total  population  of  the  places  having  them.  This  total  population,  how- 
ever, in  1934  comprised  40,166  people  or  about  16  per  cent  of  the  com- 
munity population  6^. 

The  report  indic^uted  th^t  orders  to  install  treatment  works  as 
conditions  to  permits  had  been  issued  by  the  Department  of  Health  to  3 of 
these  communities,  Farrell,  Tamestown  and  West  Middlesex, 

Farrell  now  is  constructing  a treatment  'works  as  a P,W.^,  project 

and  Jaiiiestown  has  prepared  plans  for  a disposal  plant  and  proposes  to 

build  it  as  a W.P,A.  project.  These  tv/o  places  had  a combined  population 

(1934)  of  14,230  persons.,  Eliminating  these  last  tv;o  places  from  the 
61/  Estimated  by  the  Pennsylvania  State  Planning  Board, 

62/  See  Table  VIII,  This  figure  is  made  up  of  the  population  if  incorpor- 
ated places  in  1934  as  estimated  by  the  Pennsylvania  State  Planning 
Board  plus  the  population  of  unincorporated  places  in  1934  as  reported 
by  Rand-McNally  and  Company, 
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group  having  sevi/ers  but  no  treatment  works  reduces  this  group  to  about  10 
per  cent  of  the  Basin's  coinrr'Un! ty  population,  a complete  chock  cf  W.P.n. 
projects  has  not  been  aiade  so  tn.^t  it  is  possible  that  other  disposal 
plants  are  under  construction.  Appendix  3 contains  a tabulation  of  all 
cities  and  boroughs  and  unincor-porated  places  (having  a population  cf  over 
500)  within  tovmships  in  the  Basin,  This  tabulation  lists  for  each  com- 
munity the  status  of  sewage  disposal  and  such  additional  information  as  is 
now  available  from  data  in  the  files  of  the  Pennsylvania  State  Planning. 
Board, 

¥hile  semge  pollution  in  the  Basin  has  not  been  entirely  cleared 
up,  it  does  not  constitute  a major  problem.  The  installation  of  disposal 
plants  was  greatly  accelerated  when  the  construction  of  Fymatuning  Reser- 
voir was  auohorized,  since  the  degree  of  treatment  required  was  consider- 
ably lowered  in  vicvv  of  the  anticipated  control  of  low  water  flow  by  means 
of  the  reservoir. 

The  combined  effect  of  the  treatment  of  sewage  and  the  release  of 
water  from  Pymatuning  Reservoir  to  augment  the  lov;  flows  in  warm  v/eather 
will  noticeably  improve  the  sanil-,ry  condition  of  the  Beavcr-Shenanro 
River, 

The  Mahoning  River  which  joins  the  Shenango  belov/  New  Castle  to 
form  the  Beaver  River  is  heavily  polluted  with  both  sewage  and  industrial 
waste  as  it  enters  the  State  from  Ohio, 

It  is  e vident  that  this  situation  must  be  corrected  before  pollu- 
tion of  the  Beaver  River  can  be  abated, 

(b)  Trade  'Mastet — -Reference  is  inade  to  the  general  discussion  of  this 
subject  under  the  same  heading  in  tne  report  on  the  Upper  Ohio  Basin, 

The  Department  of  Health  has  conducted  a Sanitary  Survey  of  the 
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Beaver  and  Shenango  Rivers  and  has  prepared  charts  shovi/ing  the  results  of 
traverses  indicating  Dissolved  Oxygen,  B,  0.  D. , Acidity  and  Oxygen 
Balance , 

'Jlfhile  the  Department  has  in  its  files  a mass  of  data  pertaining 
to  pollution  by  trade  * aste , no  comprehensive  summary  of  factual  data  is 
available  and  the  time  allowed  for  this  study  would  not  permit  the  analy- 
sis of  the  above  material  to  obtain  such  data. 

It  is  known,  however,  that  mste  from  iron  and  steel  works, 
creameries,  and  other  industrial  plants,  located  along  the  stream  is  dis- 
charged and  that  while  a certain  degree  of  cooperation  is  obtained  this 
source  of  pollution  is  an  important  problem  in  the  Beaver  Basin, 

(c)  Oil  Field  and  Minint^:  Y/astes; The  extent  of  pollution  from  these 

sources  is  not  known.  V/hile  these  industries  are  not  of  such  great  extent 
in  this  Basin  as  in  the  Upper  Ohio,  there  are  a large  number  of  gas  and 
oil  wells  and  bituminous  coal  mines,  which  contribute  to  the  trade  v;aste 
pollution.  The  W.P.i-i.,  Mine  Sealing  Program  now  in  operation  is  engaged 

in  sealing  abandoned  mines,  which  will  help  to  abate  acid  pollution.  The 
State  Department  of  Health,  in  charge  of  this  v/ork  in  Pennsylvania,  is 
conducting  a reconnaissance  survey  to  obtain  factual  information  pertain- 
ing to  the  number  of  abandoned  mines,  eunount  of  acid  drainage  and  the 
effects  of  the  work  accomplished.  It  is  expected  that  this  information 
will  be  available  in  the  near  future, 

(d)  Silt  and  Erosion; The  Reconnaissance  Erosion  Survey  of  the  State  of 

Pennsylvania  made  by  the  Soil  Conservation  Service  in  May  1935,  the  re- 
sults of  which  are  graphically  portrayed  on  a map  on  file  at  the  Pennsyl- 
vania State  Planning  Board  office,  indicates  that  the  lower  portions  of 
the  Basin  are  subject  to  ‘‘moderate  sheet  erosion  vi/ith  occasional  gullies." 
More  limited  areas  above  New  Castle  are  subject  to  "moderate  sheet  erosion." 
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While  no  factual  data  are  available  on  silting  in  this  area,  it 
would  seem  probable  from  the  above  situation  that  considerable  silt  would 
be  carried  by  streams  of  the  Basin.  The  *T.rmy  Engineers  have  indicated  the 
necessity  of  slope  paving  to  protect  alluvial  banks  of  the  streams  from 
ei'osion.  63/ 

(e)  Irrip:ation  and  Drainage ; -“-Mone  of  iiaportance  as  far  as  it  is  knovm. 
Swamps  are  prevalent  in  the  northern  part  of  the  Basin,  and  some  swamp 
land  has  been  drained  for  agricultural  use.  The  drainage  of  svi/amp  land 
has  been  accomplished  by  the  individual  farmers,  and  no  large  scale  drain- 
age projects  exist. 


63/  Beaver,  Shenango  and  Mahoning  Rivers  - K,  D,  ^f277,  73rd  Congress, 
Session.  Page  83, 


2nd 


VII  SUMMARY  OF  DEFICIENCIES  AND  FUTURE  NEEDS 


(a)  Navig:at ion:- — Claims  of  the  Esisin’s  industries  wou^  seem' to  indicate 
the  need  for  Navigation  for  the  Beaver  and  Mahoning  Rivers  (See  Section 

IV  a). 

The  ri.my  Engineers  report  favorably  on  the  development  of  these 
streams  for  navigation  as  far  as  Struthers,  Ohio  to  provide  a 12  foot 
channel  and  a width  of  from  200  to  250  feet  64/  • The  District  Engineer 
at  Pittsburgh  is  nov/  studying  two  alternate  routes  for  a canal  providing 
for  navigation  between  the  Ohio  River  and  Lake  Erie*  The  Corps  of  Engin- 
eers seems  to  be  the  only  agency  which  has  studies  this  matter  and  since 
their  report  has  not  yet  been  issued  no  definite  or  official  recommenda- 
tions or  estimates  are  available  65/. 

(b)  Flood  Control; On  this  subject  the  President’s  Conmittee  on  Water 

Flow  in  its  report  66/  states:  "The  valley  is  subject  to  occasional  de- 
structive floods,  but  the  flood  problem  is  not  regarded  as  of  first  mag- 
nitude," While  this  is  true  there  is  a decided  deficiency  in  and  a fu- 
ture need  for  flood  control. 

The  Army  Engineers  have  indicated  67/  the  possibility  of  providing 
a large  measure  of  protection  by  the  construction  of  two  reservoirs,  one 

on  the  Mahoning  River  about  4,7  miles  above  Warren,  Ohio,  and  the  other 

eaver,  Shenango,  and  Mahoning  Rivers,  Pennsylvania  and  Ohio,  Report 
of  the  Chief  of  Engineers,  U,S,  Army  - House  Document  No.  277  - 73rd 
Congress,  2nd  Session  - Washington,  D.C.,  March  3,  1934, 

65/  Certain  information  is  available  at  the  District  Office  of  the  Corps  of 
Engineers  in  Pittsburgh  and  may  be  referred  to  there,  although  it  does 
not  become  official  information  until  the  report  containing  it  is 
transmitted  to  Congress, 

6^  " Development  of  the  Rivers  of  the  United  States"  - House  Document  j^395- 
73rd  Congress,  2nd  Session  - Washington,  D,G.  - Page  277, 

67/  Ohio  River  - Report  of  Chief  of  Engineers,  U,S,  Army.  House  Document 
^306  - 74th.  Congress,  1st  Session  - Page  79* 
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on  the  Shenango  River  about  2 miles  from  Sharpsville,  The  conclusion 
reached  in  this  report,  however,  '.ms  that  these  reservoirs  are  net  at 
present  economically  justified. 

Studies  made  by  the  Water  and  Pov^er  Resources  Board  of  the  State 
Department  of  Forests  and  Waters  indicate  the  need  for  channel  improveme-nt s 
to  control  floods  at  ths-cixies  of  Sharon,  New  Castle  and  Butler,  (See 
Section  IV  - b) , 

(c)  Municipal,  Domestic  and  Industrial  Supplies: In  this  regard  the 

President's  Cortrnittee  on  Water  Flow  in  discussing  this  subject  states:  66/ 
"Deficiencies  in  supply  of  v/ater  from  natural  sources  and  exi.sti'ng 
artificial  storage  to  meet  existing  demands  occur  at  extremely  low  stages. 
Such  deficiencies  will  be  made  up  in  part  at  least  by  the  operation  of  the 
Pymatuning  Reservoir,  and  the  situation  '.vill  be  fur-ther  improved  by  the 
storage  contemplated  in  connection  'with  the  proposed  navigation  project. 

No  other  remedies  appear  to  be  required  presently  or  in  the  near  future," 
The  iaatter  of  water  supply  is  not  a criticc.1  problem  in  the  Beaver 
Basin  since  there  are  fe’w  places  of  importance  not  nov;  adequately  served. 
The  Pennsylvania  Departuient  of  Health  in  a report  to  the  Pennsyl- 
vania State  Planning  Board,  March  1935,  listed  2 CGimnunit ies  in  the  Beaver 
Basin  now  depending  on  private  './ells  .^nd  springs  for  their  source  of  supply 
which  it  felt  should  have  public  supplies.  These  places  have  a combined 
population  of  1,038  persons. 

The  report  l.isted  2 other  communities  having  a combined  population 
of  13,468  persons,  now  having  public  water  supplies  out  where  improvements 
to  the  water  works  are  needed.  These  places  are  listed  j.n  Appendix  A, 
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(d)  Irrigation; Irrigation  has  in  the  past  not  been  considered  necessary 

in  Pennsylvania.  This  would  not  be  considered  a matter  of  urgent  need  al- 
though the  irrigation  of  crops  at  "critical  periods"  in  climates  where  the 
average  annual  rainfall  is  adequate  has  been  advocated  68/  The  possibility 
of  use  of  mter  for  such  irrigation  might  therefore  be  given  study  in  the 
consideration  of  the  multiple  use  of  water, 

(e)  Water  Power; See  general  discussion  of  Water  Power  in  Upper  Ohio 

Basin  Report, 

It  was  indicated  in  Section  IV-e,  that  there  are  only  two  small 
Hydro-Electric  Plants  in  the  Beaver  Basin,  The  Army  Engineers  "308"  Report 
on  the  Beaver  River  has  not  been  completed,  and  its  recommendations  on  this 
subject  are  not  known.  The  report  of  the  President's  Committee  on  ?/ater  * 
Flow  69/  contains  some  data  on  this  subject  presumably  derived  from  the 
Army  Engineer's  Studies,  It  states;  "Recent  studies  have  been  made  of  water 
power  possibilities  in  the  valley  and  the  iaiportant  ones  are  listed  as 
follows; 


St  ream 

Project  Name 

1 1 

! Installation! Estimated 

1 

! Kilowatts  ' Cost 

Slippery  Rock  Creek 

Kennedy 

1 

i 11,100 

$1,130,000 

tf  n It 

Crocker 

i 4,550 

, 813,000 

It  fi  If 

Mount sville 

i 8,400 

! 695,000 

M fl  II 

Breakneck  Bridge 

1 8,400 

1 1,090,000 

Connoquenessing  Creek 

Hazeldell 

j 4,200 

, 552,000 

II  It  II 

Rock  Point 

i 4,200 

j 621,000 

Slippery  Rock  Creek 

Wayne 

j 4,000 

; 655,000 

i 

Total 

1 44j850 

1 

I 5,556,000 

1 

1 

68/  "Little  Waters"  - By  H. 

S,  Person,  kUtional  Re 

sources  Committee,  April 

1936.  Washington,  D.  C.  Pag,e  bO, 

69/  "Development  of  the  Rivers  of  the  United  States"  - House  Document  ^395- 
73rd  Congress,  End  Session  - W'as?.iington,  D.  C.  Page  277, 


- 92 


"Several  of  these  prospective  developments  appear  to  be  reasonably 
attractive  for  development  in  the  near  futui’e.  Their  output  is  small  and 
their  development  would  probably  depend  upon  local  requirem.ent s which,  v/ith 
normal  growth  should  be  capable  of  absorbing  their  production  if  developed 
step  by  step  at  a reasonable  rate." 

(f)  Drainage; Drainage  is  not  a need  of  the  Beaver  Basin. 

(g)  Recreation  and  Wild  Life; ---There  is  a very  definite  need  for  the 
development  of  v/ater  bodies  for  recreational  use  in  the  Beaver  Basin. 

Swimming,  boating  and  fishing  are  forms  of  recreation  of  increasing 
popularity  and  wherever  posrsible,  provision  for  them  should  be  made  in 
connection  with  other  developments.  Recreational  use  of  the  Basin’s  waters 
is  dependent  on  the  abatement  of  contamination. 

In  connection  with  the  construction  of  large  reservoirs  it  is  con- 
sidered desirable  to  include  the  construction  of  low  water  dams  in  the 
draws  of  the  main  reservoir  in  order  to  maintain  pools  for  the  propagation 
of  fish,  and  water-fowl  and  fur-bearing  animals  when  the  large  reservoir 
is  drawn  down.  Mr.  0.  M.  Deibler  Comr-iissioner , Pennsylvania  Fish  Commis- 
sion recommends  a minimum  water  area  for  such  pools  of  5 acres. 

The  Pennsylvania  Department  of  Forests  and  Waters  and  the  Game 
Commission  have  recommended  the  acquisition  of  ov^r  150,000  acres  of  forest 
and  game  land  in  counties  mainly  in  this  Basin.  (See  section  IV-g). 

( h ) Rectification  of  Existing  and  Prevent i c_n  _of  Fut ure  Cent n at i o m 

Sewage  pollution  in  the  Pennsylvania  portion  of  the  Beaver  Basin  is  not  a 
major  problem.  The  situation  has  been  largely  cleared  up  through  the  effort 
of  the  Health  Department  in  recent  years.  There  are  certain  places  where 
sewers  and  treatment  works  are  needed  and  these  are  largely  indicated  in 


Appendix  B . 

There  is  a definite  need  for  the  rectification  of  existing  trade 
waste  contamination  as  well  as  its  future  prevention.  The  Department  of 
Health  has  worked  toward  this  end  but  has  no  sti'ong  supporting  legislation 
behind  it.  The  Fish  and  Game  Commissions  together  vi^ith  Deputy  Attorney 
General  Grover  Ladner  favor  stringent  legisl^ttion  to  provide  for  this 
matter  and  favor  the  Lonergan  Pollution  Bill  (S-3958)  vi/hich  was  considered 
in  the  last  session  of  Congress, 


LAKE  ERIE  BASIN 
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I.  GENERA.L  DESCRIPTION  OF  THE  ERIE  BASIN  7^ 


(a)  Length:-— Maximum  26  miles. 

(b)  Breadth:— Maximum  48  miles. 

(c)  Area: In  Pennsylvania  512  square  miles.  71/ 

(d)  Fhys  iography:-— The  surface  slopes  in  a series  of  terraces  from  an  elev 

ation  of  1300  to  1400,  to  600  to  700,  which  latter  elevation  is  that  of  the 
bluff  along  the  lake  shore.  Numerous  streams  coming  down  from  the  divide, 
when  nearing  the  lake,  cut  through  this  bluff  and  flow  in  narrow  and  preci- 
pitous channels.  The  streams  have  rapid  fall  when  heading  tov/ard  the  lake, 
while  their  slope  becomes  much  less  when  paralleling  the  direction  of  the 
lake  shore.  , 

Tho  formations  are  alluvial  and  consist  of  clay,  sand,  shale  and 
sandstone.  Gas^  oil  and  iron  ore  are  found. 


£.9Y£.^*“ — 2®®  Reconnaissance  Land  Use  Map  (Fig.  Il)  and  table  XI  which 
indicates  the  propo’r’tion  of  various  types  of  cover  within  the  Basin, 

(f)  Cl  .^tra'ce ; — -u/Iean  annual  precipitation  varies  from  35  to  40  inches, 

r 

Rainfalls  in  excess  of  2.5  inches  in  24  hours  are  comparatively  rare.  The 
average  annual  snow-fall  is  50  inches.  The  mean  annual  temperature  is  48°. 


70/  Source:-  Paragraphs  (a)  and  (b)  - Scaled  from  Stream  Map  of  Pennsylvania 

scale  6 miles  - 1 inch. 

Paragraphs  (c)  and  (d)  - Water  Resources  Inventory 

Report,  Part  III  Gazetteer  of  Streams,  - Pennsylvania  Water  Supply 

Commission,  Harrisburg,  Pennsylvania,  1916, 

paragraph  (f)  Preliminary  Report,  Pennsylvania  State  Planning  Board, 
Harrisburg,  Pennsylvania,  December  1934  - Page  71. 

7l/  All  further  references  to  the  Erie  Basin  in  this  report,  except  as 
noted,  refer  to  that  portion  of  the  basin  lying  within  Pennsylvania, 
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Temperatures  of  100°  and  higher  have  been  recorded.  There  is  an  average  of 
15  days  annually  with  temperatures  of  90°  or  higher,  an  average  of  100  days 
or  more  with  freezing  temperatures  and  temperatures  of  -20°  are  often  re- 
corded*. Prevailing  winds  generally  are  from  the  northwest, 

(g)  General  Relation  to  Adjoining  Basins t-— -The  Erie  Basin  is  bounded  on 
the  south  by  the  Beaver  and  Upper  Ohio  Drainage  Basins;  on  the  north  by  Lake 
Erie;  on  the  west  by  the  Erie  Basin  in  Ohio  and  on  the  east  by  the  Erie 
Basin  in  New  York  State. 


TABLE  XI 

APPROXIMATE  FORESTED  AND  CLEARED  LaND  CLASSIFICATION 

ERIE  DRAIIL^GE  BASIN  IN  PENNSYLVANIA 


Glassification 


Areci  in  Acres 


Percentage  of  ^rea 


Forested  74,000  23^ 
Cleared  - Non-farm  20,000  6^ 
Cleared  - Farm  204,000  62^ 
Urban  - R.R.,  Highways,  etc,  30*000  9)^ 

Total  Land 328,000 


Note-  Prepared  from  County  Area  data  in  the  files  of  the  Departm.ent  of 
Forests  and  Waters,  assuming  parts  of  counties  in  any  watershed 
have  ssume  proportions  of  each  land  class  as  the  entire  county. 
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II  HUMAN  OCCUPANCY 


In  1930  the  Erie  Basin  had  a population  of  155,410  persons. 

This  comprised  about  1,6  per  cent  of  the  population  of  Pennsylvania  and  0.1 
per  cent  of  the  population  of  the  United  States.  The  average  population 
density  in  1934  was  304  per  square  mile. 

(a)  Cities  and  Towns; Information  regarding  the  number,  classification 

by  population,  size  and  rate  of  development,  and  general  character  of  cities 
and  towns  of  the  Basin  is  given  in  tables  XII  and  XIII. 

(b)  Rural  Development; 

1.  Agriculture  7^: ^Tho  portion  of  the  Basin  bordering  the  lake  is 

in  the  Lake  Erie  Fruit,  Dairy,  Poultry  and  Vegetable  Ares,  and  the  remainder 
of  the  Basin  lies  in  the  Northwestern  Dairy  region. 

Tcible  XIV  gives  statistics  pertaining  to  counties  mainly 
within  the  Basin  and  shows  trends  in  Agricultural  Development.  The  trend 
has  been  dov/nv/ard  from  1900  to  1930  but  shows  a decided  reversal  for  the 
past  5 years. 

2.  Industrial  (decentralized): The  major  decentralized  industries 

of  the  Erie  Basin  include  the  manufacture  of  metal  and  miotal  products, 
paper  and  printing,  leather  and  rubber  goods,  food  and  kindred  products 
and  the  extraction  of  sand,  clay  and  gravel* 

12J  B ased  on  U.  S.  Census  1930.  V/here  Civil  Subdivisions  are  split  by 

Drainage  Basin  Boundary,  portion  in  each  Basin  is  estimated  as  proper- 
tiona?.  to  area. 

73/  Prelim  !. -.an y Report,  Pennsylvania  State  Planning  Board,  Harrisburg,  Pa,, 
DeCo  1934,  page  106, 
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POPULATION  GLASSIFICATION  OF  ERIE  BASIN 


TABLE  XIII 


CLASSIFICATION  OF  CITIES  AND  BOROUGHS  IN  ERIE  BASIN 


Cities 

and 

Boroughs 

County 

Population-1930 
U,  S,  .Census 

Percent  Increase 
1900  — 1930 

Predominant* 

type 

of  Industry 

100,000  and  over 

(l) 

115,967 

119,9 

Erie 

Erie 

115,967 

119.9 

T & M 

2500  to  5000 

(2) 

6,524 

215.2 

•i 

North  East 

Erie 

3,670 

77.5 

M 

V/eslevville 

Erie 

2,854 

A 

Total  under  2500 

Hqi 

7,670 

80.5 

Totals,  Cities  and  Boroughs  (13) 

130,161 

120.4 

* A - Agriculture  (M)  - Mining  T - Transportation  M - Manufacturing. 
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TABLE  XIV 


Number  of  Farms  and  the  Amount  of  Land  in  Farms 
For  Counties  Located  Mainly  in  the  Erie  Basin. 


Year 

No.  of 
Farms 

Land  in  Farms 
(acres) 

Per  Cent  of 
Total  Area 

Per  Cent  of 

Farm.  Lavid  in 
Pennsylvania 

1900 

5,957 

459,861 

92.0 

2.4 

1910 

5,511 

447,691 

89.6 

2.4 

1920 

5,485 

438,524 

87.7 

2.5 

1925 

5,698 

425,331 

85.1 

2.6 

1930 

4,885 

387,136 

77.5 

2.5 

1935 

5,386 

403,563 

80.7 

2.5 

Sources-  Census  of  Agriculture  - The  Department  of  Comrieice„ 


( c ) Analysis  of  Past  Trends » Present  Conditions  and  Probable  Future  Ten- 

dencies Under  Sections  (a)  and  (b), 

1*  Cities  and  Towns; Study  of  Table  XII  indicates  the  rapid  growth 

of  cities  and  boros  in  the  Basin  v/hich  more  than  doubled  in  population  be- 
tween 1900  and  19  30,  and  which  as  a v/hole  have  shovm  a slight  decrease  be- 
tween 1930  and  1934.  The  tendency  to  draw  together  to  form  communities 

is  indicated  by  the  fact  that  in  1900  about  74^  of  the  Basin’s  population 

« 

lived  in  boros  and  cities  whereas  in  1930  these  places  included  approximate- 
ly 84^  of  the  population.  During  the  last  five  years  thvj  statistics  in- 
dicate a limited  ’’back  to  the  land”  movement.  This  is  thought  to  be  a 
temporary  condition  accountable  to  the  depression  causing  a temporary 
interruption  in  the  longer  trend.  Even  though  the  ’’decentralization  of 
industry”  movement  may  continue  to  develop,  it  is  believed  that  people  will 
continue  to  dwell  in  communities  where  the  benefits  of  group  service  and 
culture  are  more  amenable  to  a highly  developed  civilization. 

2.  Agriculture?-— Trends  in  agricultural  development  shown  in  Table 
XIV  indicate  as  would  be  expected  the  reverse  of  those  showing  development 
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of  cities  and  towns,  a dropping  off  in  number  of  farms,  and  area  of  farm 
land.  This  is  in  line  with  improved  agricultural  production  melJliods  and 
the  consequent  decrease  in  needed  acreage  and  man-power  despite  increasing 
production*  The  reversal  in  trend  during  the  past  5 years  is  believed  to 
be  temporary  and  is  probably  accounted  for  by  the  fact  that  land  formerly 
abandoned  as  incapable  of  producing  an  adequate  return  is  no’w  occupied  by 
persons  forced  to  leave  the  cities  by  depressed  industrial  conditions* 

(d)  Transportation  Facilities t 

1*  ¥ater-v;ays ; — ^There  are  no  navigable  rivers  in  the  Erie  Basin* 

2*  Highways : ^The  Basin  is  traversed  by  well  paved  highways  connect- 

ing principal  centers  of  population.  There  is  on  file  with  the  Pennsyl- 
vania State  Planning  Board  a map  issued  by  the  State  Highway  Department 
showing  the  Highway  systems  in  detail. 

3*  Railways : ^The  Basin  is  traversed  by  various  railroads  including 

the  Pennsylvania^  Bessemer  and  Lake  Erie;  New  York  Central;  New  York, 

Chicago  and  St.  Louis,  and  several  minor  roads* 

4*  Airpcrtst- — ^There  are  3 airports  in  the  Erie  Basin  and  one  air  lane 
traverses  it.  Maps  showing  the  location  of  the  airports  and  air  lanes  are 
on  file  YfiLth  the  Pennsylvania  State  Planning  Board.  Descriptions  of  the 
airports  are  also  available.  74/ 


74/  Descriptions  of  Airports  and  Landing  Fields  in  the  United  States.  - 

U.  S.  Department  of  Commerce,  Airway  Bulletin  ^2,  September  1,  1934, 
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Ill  STREAMS  OF  THE  BhSIN 


(a)  SIXT2ENM1LE  CREEK  Tributary  to  Lake  Erie 

1,  Source ; — New  York,  near  Pcnnsylvi.nia-Nev/  York  boundary, 

2,  Course s J.'/esterly  into  Perinsylvania ; tkonce  northwesterly  and 

northeasterly  to  Lake  Erie  two  uiles  north  of  North  East;  elevation  573. 

3,  Length: In  Pennsylvania  8.5  miles  along  stream, 

4,  Drainage  Area; ^Tot'^l,  17.6  square  miles;  portion  in  Pennsyl- 

vania, 16.9  square  miles  of  sloping  country,  v/ith  streams  running  in  ravines 
in  alluvial  formeations  through  crla.y,  shale  and  sandstone.  The  channol  is 
narrow  v/ith  steep  bc.nks, 

5*  Discharge ; No  record. 


(b)  V/ALNUT  CREEK  Tributary  to  L^-ke  Erie 

!♦  Source;-- *ln  Greene  Township,  northern  central  Erie  County; 
elevation  1,380* 

2*  Course; ’Westerly  to  Lake  Erie  8 miles  southv/est  of  Erie; 

elevation  573, 

3,  Length: 22  miles  along  stream, 

4,  Drainage  Area; 36,7  square  miles  of  rolling  hills  with  broad 

valleys  and  lake  terraces;  the  main  valley  becomes  narrow  in  lov/er  course* 

The  stream  flows  through  aj.luvial  deposits  in  a ravine  through  shale  and 

7^  Source  of  this  data;  Y/ater  Resources  Inventory  Report-Part  III  Gazetteer 
of  St reams-Pennsylvania  Y/ater  Supply  Commission,  Harrisburg,  Pa.  - 1916. 
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sandstone  in  lower  4 miles 


Rate  of  fall,  from  source  to  mouth,  40,4  feet 


per  mile* 

5,  Discharge: No  record, 

( c ) ELK  CREEK  Tributary  to  Lake  Erie 

1*  Source; — -In  Waterford  Township,  central  Erie  County* 

2*  Course: — -Northwesterly  to  Lake  Erie  three  miles  northv/est  of 
Girardi  elevation  573* 

3*  Length:— 27*5  miles  along  stream* 

4.  Drainage  Areett — -96,2  square  miles  of  gently  sloping  area, 
traversed  by  streams  having  gently  sloping  valleys  at  headwaters,  changing 
to  deep  ravines  near  the  Lake,  The  channel  is  tortuous,  chiefly  in  lower 
course;  carved  in  alluvial  deposits,  having  steep  banks  of  shale  and  sand- 
stone in  lower  course;  and  in  a deep  ravine  with  wide  flat  bottom  for  last 
5 miles.  Rate  of  fall,  from  elevation  720  to  mouth,  10  miles,  14,7  feet 
per  mile* 

5*  Discharge : ^No  record. 

(d)  CONNEAUT  CREEK  Tributary  to  Lake  Erie 

1*  Source: In  Summit  Township,  western  Crawford  County;  eleva- 

tion 1,195* 

2*  Course:-— Northerly  into  Erie  County  to  a point  2 miles  north 

of  Albion;  thence  southwesterly  into  Ohio  to  Kingsville;  thence  northeaster 

ly  to  Lake  Erie  at  Conneaut,  Ohio;  elevation  573* 
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3.  Length; In  P9unsylva;aia,  33*5  miles  along  stream. 

• Drainage  area; In  Pennsylvania,  154.0  square  miles  of 

rolling  hills  and  terraces  from  divide  to  Lake  Erie,  the  valleys  are  cut 
in  glacial  drift  a,ad  alluvial  deposits  through  clay,  shale  ^nd  sandstone. 
Rate  of  fall  per  ;uile:  from  source  to  elevation  900,  11  miles,  26.8  feet, 
thence  to  State  bound'ry,  elevation  73^,  24.5  .niles,  4.3  feet. 

5.  Discharge; No  record. 
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IV  EXTENT  AND  ADEQUACY  OF  EXISTING  'jVATSR  DEVELOPMENT 


(a)  Navigation; The  Erie  Basin  has  no  navigable  rivers.  Navigation  is 

confined  entirely  to  Lake  Erie  end  Presque  Isle  Bay,  The  adequacy  of 
existing  facilities  is  not  known, 

(b)  Flood  Control; ^Flood  control  is  not  a major  problem  in  the  Basin, 

Erie  is  subject  to  occasional  floods  of  a minor  nature.  An  underground 
pressure  conduit  with  a cross-section  of  22  feet  by  18  feet  has  been  con- 
structed to  confine  the  lower  portion  of  Mill  Creek  through  Erie  to  the 
Lake.  Proposals  have  been  made  for  extending  this  conduit  upstreeun  to 
Glenv/ood  Park. 

(c)  Municipal.  Dcmostic  and  Industrial  Supplies; The  yearbook  of  the 

Pennsylvania  Department  of  Heo.lth  for  1934  (unpublished)  tabulates  informa- 
tion on  public  wrater  works  in  Pennsylvania  as  of  May  31,  1934,  where  water 
is  treated. 

Computations  made  on  the  basis  of  data  from  this  report  indicate 
that  129,750  persons  or  approximately  86^  of  the  total  population  (1934) 
of  the  Erie  Basin  76/  ws-s  served  v;ith  treated  water,  either  filtered, 
chlorinated  or  both. 

Complete  data  ;ar3  not  av&iilablo  concerning  places  having  untreo.ted 
supplies.  It  is  known,  hov;6ver,  on  the  basis  of  the  report  of  the  Penn- 
sylvania Water  Supply  Commission  (1916)  that  2 comraunities  in  the  Basin 
are  served  by  untreated  public  supplies.  The  1930  popul:-.ticn  of  these 
places  was  4224  or  about  3 per  cent  of  the  Basin  Coriimunity  population. 

It  is  assumed  that  those  places  not  listed  as  served  by  .^ny  of  the  supplies 
mentioned  -.bove  derive  their  supply  froci  private  wells  and  springs  or 
possibly  from  industrial  supplies. 

lej  ^TTableTllT 
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Appendix  A contains  a tabulation  of  all  cities  and  boros  in  the 
Basin  together  with  unincorporated  places  within  tov/nships,  having  popula- 
tion of  500  or  more.  This  tabulation  lists  for  each  community  the  status 
of  water  supply  and  such  additional  information  as  is  now  available  from 
data  in  the  files  of  the  Pennsylvania  State  Planning  Board, 

1.  Filtered  Suorlies; ^The  Department  of  Health  Report  lists  2 

communities  in  the  Basin,  Erie  and  North  East,  served  by  public  v/ater 
supply  filtration  plants.  The  population  served  comprises  128,650  people 
or  85.5  per  cent  of  the  population  (1954)  of  the  Basin, 

2.  Chlorinated  Supplj  e s : ^The  same  report  lists  2 communities, 

Conneautville  and  Westminster,  in  the  Basin  served  by  public  water  supplies 
without  filtration  plants,  but  equipped  v/ith  chlorination  plants.  These 
serve  1100  people  or  0,7  per  cent  of  the  (1934)  population  of  the  Basin, 

3.  Industrial  Supplies;- — At  the  present  time  there  is  no  State 
Department  having  jurisdiction  over  industrial  water  supplies  and  no  com- 
plete up-to-date  ds-ta  concerning  them  are  available.  The  water  Resources 
Inventory  Report  of  the  Water  Supply  Commission  (1916)  listed  industrial 
supplies,  but  these  data  are  considered  obsolete. 

In  general,  industries  requiring  water  in  quantity  c*re  located 
along  the  shores  of  Lake  Erie  and  derive  their  supplies  from  it, 

(d)  Irrigation; ---None  of  importance  known. 

(e)  Water  Power; — — 

1,  Mechanical; The  ?/ater  Resources  Inventory  Report  of  the  Water 

Supply  Commission  (1916)  listed  4 mechanical  'water  power  plants  in  the 
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Erie  Bs-sin,  none  of  which  had  a capacity  of  IOC  horse  power  or  ov^r. 

2^  Hydro-Electric : There  are  no  hydro-electric  plants  of  lOO 

horse  pov/er  or  over  located  within  the  Erie  Basin, 

(f)  Drainage ; ^None  of  importance  known, 

» 

(g)  Recreation  and  Wild  Life: Erie  County  now  contains  1330  acres  of 

State  Owned  Game  Land  and  no  State  Forest  Land,  In  this  same  area  are 
219  acres  of  municipally  owned  park  land,  3000  acres  of  State  Owned  Park 
and  Recreation  Land  and  500  acres  of  privately  ov/ned  recreational  land* 

This  area  of  recreational  land  is  considered  inadequate  e.nd  recommendations 
have  been  made  77/  for  the  future  acquisition  of  an  additional  500  acres 

of  park  and  recreational  land,  8670  acres  of  State  Game  Land  and  10,070 
acres  of  County  owned  forest  land* 

State  Game  Land? State  Game  Land  is  being  acquired  at  the  rate  of  75,000 

acres  per  year  for  the  whole  State,  at  which  rate  it  will  require  8 years 
to  complete  the  acquisition  recommended.  Funds  for  the  acquisition  of 
this  land  comes  from  hunters’  licenses  and  it  has  been  recommended  that 
this  program  be  allowed  to  proceed  undisturbed. 

County  Forest  Land; ^This  recommendation  is  based  on  the  counties  keeping 

title  to  tax  delinquent  lands  instead  of  constantly  reselling  them.  Cost 
of  land  is,  therefore,  not  included  for t his  item. 

Total  future  recommended  County  Land  - 10,070  acres 

25^  for  immediate  acquisition  - 2,518  acres 

Cost  of  stocking  @ $10,00  per  acre  - $25,180.00 

77/  Preliminary  Report,  Pennsylvania  State  Planning  Board,  Harrisburg, 

Pennsylvania,  1934,  pages  170-172. 
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Dr,.  W,  A*  Ziegler  of  the  Department  of  Forests  and  V/aters  recom- 
mended consideration  of  25^  of  the  total  area  recommended  for  immediate 
acquisition  and  the  balance  for  later  consideration  so  that  the  program 
could  be  continued  over  a number  of  years.  This  is  desirable  sine* 
present  nursery  facilities  are  not  adequate  to  supply  the  demand  of  such 
a large  program  and  would  have  to  be  enlarged.  Planting  stock  requires 
from  2 to  4 years  to  be  developed.  Such  a program  might  be  considered 
to  cover  a two  year  period  so  that  the  entire  program  might  be  carried 
out  in  a period  of  8 years*  This  would  coincide  with  the  rate  of  acquis- 
ition of  game  lands  now  under  way. 

The  Pennsylvania  Fish  Commission  is  conducting  a program  of  stream 
improvement  utilizing  ¥ir.P*4.  and  C.C.C,  labor  for  the  smaller  unpolluted 
streams  v/here  flood  hazai-ds  to  such  developments  are  not  too  great*  The 
Fish  Commission  is  also  restocking  unpolluted  streams  with  fish. 

(h)  Correlated  Usesi None  so  far  as  is  known. 

(i)  Imported  and  Exported  Water  Supplies:- — None  of  importance  known. 


- 109  - 


V umERGROUND  WATER  78/ 


(a)  Extent  of  Areas  and  Supply; The  Erie  Basin  is  well  supplied  with 

ground  ws.ter  for  domestic  use  and  for  the  smaller  municipal  and  industrial 
supplies^  Small  springs  are  numerous  throughout  the  Basin. 

The  sand  and  gravel  of  the  glacial  drift  are  the  largest  producers 
of  ground  water,  but  the  character  of  these  deposits  varies  so  that  in  some 
localitaes  they  yield  l?_ttle  or  no  water.  The  shale  and  particularly  the 
sandy  por-tlons  ct  the  GLsmung  form^ation  yield  suiEwll  quantities  of  water. 
0\r/ing  to  the  iri'sgular  ■arrangement  of  the  glacial  drift  in  pockets  and 
lenses  of  permeable  material,  many  of  the  wells  that  derive  their  supply 
from  the  glacial  drift  are  flowing  wells. 

(b)  Character  or  Quality: The  ground  waters  in  the  Erie  Basin  generally 

have  a lower  iron  content  than  those  in  the  southern  section  of  the  State,, 
though  some  waters  do  contain  moderate  amounts  of  iron.  The  sodium  Chlo- 
ride content  is  high  in  most  of  the  waters  from  drilled  wells.  Wells 
penetrating  the  bed  rock  usually  yield  salt  water.  Along  the  shore  of 
Lake  Erie  most  wells  are  dug,  because  deep  wells  yield  salt  water. 

Data  derived  from  the  analysis  of  samples  from  individual  wells 
throughout  the  area  are  available.  22/ 

(c)  Economic  Availability t The  Extent  of  present  use  would  indicate 

that  ground  water  is  economically  available  for  domestic  and  limited 
industrial  water  supplies  in  the  Erie  Basin.  A great  deal  of  trouble  is 

78/  Information  from  "Ground  V/ater  in  Northwestern  Pennsylvania",  by  R.  M. 

Legette,  U.S.G.S.  Bulletin  W~3,  Pennsylvania  Geological  Survey, 
Harrisburg,  Pennsylvania,  1936, 
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encountered  in  sinking  wells  into  the  glacial  driit  because  ei  th^  c ’/ing 
of  the  softer  formations  into  the  well. 


(d)  Extent  of  Use: ^All  the  towns  in  the  Basin  with  the  exception  of 

Erie  and  North  East  depend  wholly  on  ground  water  as  their  source  of 
supply. 

(®)  Prospective  Uses; It  would  appear  that  ground  water  would  continue 

to  serve  as  a source  of  small  domestic  supplies  in  the  Erie  Basin,  since 
it  requires  little  treatment  and  relatively  inexpensive  water  works  as 
compared  to  v/aterworks  using  supplies  from  Lake  Erie.  The  rivers  of  the 
Basin,  because  of  the  smallness  of  their  drainage  basins,  will  probably 
not  be  generally  utilized  for  domestic  supplies. 

Since  the  temperature  of  ground  water  tends  to  approximate  that  of 
the  mean  annual  temperature  of  the  atmosphere  of  the  locality,  it  is  par- 
ticularly well  adapted  for  industrial  use  as  cooling  water* 

Ground  water  is  particularly  well  suited  for  use  in  air-condition- 
ing installations,  and  large  quantities  may  be  demanded  for  this  purpose, 
especially  during  the  summer  months*  The  period  of  maximum  demand  for 
ground  water  for  this  purpose  v/ould,  however,  coincide  with  the  period 
during  which  the  girouiid  water  table  is  normally  at  the  lowest  levels.  79/ 
A State  wide  project  is  being  recommended  for  the  study  of  ground 
water  supplies  in  the  glacial  deposits.  Inasmuch  as  it  is  not  desirable 
to  split  this  project  into  drainage  basins,  no  deti.ilod  information  con- 
cerning the  project  is  given  in  this  report* 

These  recommend.-tions  are  being  included  in  the  reports  on  the 
Ohio,  Susquehanna  and  Delw/are  Basins. 

79/  Remarks  by  Dr.  George  H.  Ashley.  St_.te  Goologist  in  Conference  on 
Drainage-  Basin  Study  v/ith  Mr.  V/oed,  June  19,  1936. 
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VI  POLLUTION  OF  STREAMS  AKD  UNDERGROUND  WATERS 


The  pollution  of  streams  and  underground  waters  is  not  a major 
problem  in  the  Basin* 

(a)  Sewage:—— The  Pennsylvania  Department  of  Health  submitted  a report  to 
the  Pennsylvania  State  Planning  Board  in  March,  1935,  which  listed  In  the 
Erie  Basin  two  communities,  Erie  and  North  East,  having  sewage  treatment 
works*  Mention  was  made  of  one  other  community,  Wesleyville,  sewage  from 
which  was  treated  at  Erie*  Since  receiving  this  report,  a sewage  treat- 
ment works  has  been  completed  at  Girard*  The  1934  population  of  these 
four  communities  was  117,283  persons  or  about  78  per  cent  of  the  Basin’s 
population.  So  far  as  is  known,  there  are  no  communities  in  the  Basin 
which  have  public  sewers  discharging  rav;  sewage  into  the  streams  of  the 
Basin  or  into  Lake  Erie* 

North  East,  population  3814,  needs  additional  facilities  and  im« 
provements  at  its  sewage  treatment  plant, 

(b)  Trade  Wastes:— The  Sanitary  Water  Board  of  Pennsylvania  has  long 
campaigned  for  the  proper  disposal  of  industrial  wastes  discharged  into 
the  streams  of  the  State*  According  to  information  received  from  the 
Department  of  Health,  there  are  two  industries  which  are  discharging  wastes 
which  create  a minor  problem, 

1*  A tannery  at  Girard,  which  is  cooperating  with  the  Health  de- 
partment in  its  cooperative  trade-waste  agreements,  ifS  discharging  wastes 
into  Elk  Creek,  This  tannery  has  recently  completed  a waste  treatment 
plant  which  needs  some  improvements  and  perhaps  additional  units  for  proper- 
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ly  treating  its  v/astes 


2»  A paper  mill  at  Erie,  which  is  also  a subscriber  of  the  co- 
operative trade-waste  agreements  of  the  Pennsylvania  Department  of  Health, 
is  discharging  pulp  wastes  into  Presque  Isle  Bay,  This  company  recircu- 
lates a portion  of  its  waste  water,  but  there  have  been  complaints  that 
v/hite  water  waste  and  pieces  of  pulp  are  carried  to  Presque  Isle  Bathing 
Beach, 

Under  normal  conditions,  the  counter-clockwise  current  in  the  Bay 
brings  fresh  water  into  tho  harbor  along  the  beach,  A few  times  each 
year  wind  conditions  are  such  that  the  direction  of  the  current  in  the 
Bay  is  reversed  and  it  is  believed  that  this  reversal  of  motion  carries 
the  pulp  and  waste  discharges  to  the  bathing  beach.  Inspections  v/ere 
made  on  one  occasion  but  no  samples  of  pulp  or  evidences  of  pollution  were 
found.  Additional  studies  are  planned  by  the  Health  Department  and  the 
problem  will  probably  be  corrected  v/ithin  a short  time, 

(c)  Oil  Field  and  Mining  Wastes: ^None  of  importance  known, 

(d)  Silt  and  Erosion: — -The  Soil  Conservation  Service  has  prepared  an 
erosion  map  of  the  State  80/,  which  is  on  file  with  the  Pennsylvania  State 
Planning  Board,  According  to  this  map  approximately  25  per  cent  of  the 
Basin  is  subject  to  "moderate  sheet  erosion”  and  a small  portion  along  the 
eastern  boundary  is  subject  to  "minor  sheet  erosion  with  occasional  gullies 

The  amount  of  silt  carried  by  the  streams  of  the  Basin  is  not 

known, 

(e)  Irrigation  and  Drainage: ^None  of  importance  known, 

80,  Reconnaissance  Erosion  Survey  of  Pennsylvania,  May  1935  - U,  S.  Depart- 
ment of  Agriculture,  Soil  Conservation  Service,  Washington,  D.  C, 
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VII  SUMMARY  OF  DEFICIEIvfCIES  AND  FUTURE  NEEDS 


(a)  Navigation:— -There  are  no  navigable  streams  within  the  Basin,  and 
so  far  as  is  known  there  are  no  projects  contemplated  for  improving  any 
of  the  streams  for  navigation,. 

There  is,  however,  a proposed  project  for  improvements  to  the 
harbor  at  Erie, 

(b)  Flood  Control: — -This  is  of  minor  importance  in  the  Basin,  Erie  is 
subject  to  occasional  floods  of  a minor  nature*  An  application  for  the 
extension  of  the  Mill  Creek  Conduit  upstream  to  Glenwood  Park  has  been 
made  to  P,W.A,  The  estimated  cost  of  this  extension  v/as  $400,000, 

(c)  Municipal,  Domestic  and  Industrial  Supplies; In  reference  to  present 

needs,  the  Pennsylvania  Department  of  Health  in  a report  to  the  Pennsylvania 
State  Planning  Board  in  March  1935  listed  2 communities  in  the  Erie  Basin 
having  a population  of  1586  persons  (1934  estimated  population)  now  depend- 
ing on  private  wells  and  springs  as  a source  of  supply,  which  it  felt 
should  have  public  water  supplies.  One  of  these  towns.  North  Girard,  is 
constructing  a v/ater  works  at  the  present  time* 

North  East  (population  3814)  v/as  listed  in  the  same  report  as 
needing  improvements  to  its  present  system*  These  places  are  listed  in 
Appendix  A* 

(d)  Irrigation: ---In  the  past.,  irrigation  has  not  been  considered  necess- 
ary in  Pennsylvania,  and  is  not  considered  an  urgent  need  at  present* 

(e)  Water  Power; As  indico.tcd  in  section  IV  (e)  there  are  no  hydro— 

electiric  plants  in  the  Basin*  The  development  of  hydro-electric  power 
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in  the  Basin  is  limited  by  the  size  of  the  drainage  basins  of  the  streams, 
so  that  no  largo  capacity  plants  are  possible.  There  are  no  data  avail- 
able on  run-off  for  any  streams  in  the  Basin,  so  that  the  possibilities 
of  hydro-electric  development  are  not  known.  Hov/evor,  in  1935  North  East 
applied  for  a P.Vif.A.  project  for  the  construction  of  a hydro-electric 
plant  and  distribution  system  having  an  estimated  cost  of  $575,000.  Plans 
provided  for  storing  part  of  the  flow  of  French  Greek  and  diverting  it  to 
the  Erie  Basin,  utilizing  it  under  a head  of  approximately  900  feet. 

(f)  Drainage  ; ^None  of  im.portance  known. 

(g)  Recreation  and  Y/ild  Life; ^There  is  a definite  need  for  the  develop- 

ment of  forest  and  po:rk  land  in  the  Erie  Basin,  (See  Section  IV  (g).) 

(h)  Rectification  of  Existing  and  Prevention  of  Future  Contamination ; 
Existing  conditions  v/ould  seem  to  indicate  that  there  are  no  major  cases 
of  pollution  within  the  Basin,  The  sev/age  from  only  a small  portion  of 
the  Basin's  population  (2S  per  cent)  is  untreated,  and  none  of  this  is 
discharged  into  public  sev;ers. 

According  to  informo.tion  on  hand.  North  East  needs  additional  fac- 
ilities for  treating  its  sewage.  A project  v/as  submitted  to  P.W.A,  in 
1935  for  the  enlargement  of  the  existing  plant  at  an  estimated  cost  of 
$42,920,  but  the  applico.ticn  was  not  approved. 

The  existing  facilities  of  the  cities  i^nd  boroughs  in  the  Basin, 
together  v/ith  needed  improvements  or  iacilitx-c;S  are  contained  in  Apj^endix  B, 
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CONCLUSIONS  AND  PROJECT  LIST 
FOR 

UPPER  OHIO  AND  BEAVER  RIVERS 
AND  LAKE  ERIE  BASINS  IN 
PENNSYLVi^NL^ 
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VIII  G0MFR5HENSIVE  PLAN  FOR  D:^VELOPMENT 

OF 

V/ATER  RESOURCES 

A comprehensive  plan  for  the  development  and  conservation  of  the 
v;ater  resources  of  a drainage  basin  is  properly  to  be  based  upon  the  future 
use  and  occupancy  of  the  basin.  This  plan  v/ill  be  one  part  of  the  Master  Plan 
for  the  area  and  for  the  State  and,  consequently,  should  be  evolved  as  an  in- 
tegral part  of  the  Master  plan. 

Since  the  realization  of  any  plan  for  the  development  of  the  water 
resources  of  a drainage  basin  requires  the  cooperation  of  both  public  and 
private  interests  in  formula.txng  and  financing  developments  it  is  necessary 
that  some  degree  of  control  be  exercised  over  the  streams  and  their  waters* 

The  amount  of  control  desirable  is  largely  dependent  upon  the  extent  and  type 
of  water  usesj  upon  the  extent  and  type  of  developments  financed  by  public 
funds;  and  upon  the  extent  and  typo  of  interests  in  the  affected  states. 

For  an  intra-state  stream,  state  control  should  be  adequate.  But 
the  handling  of  an  inter-stsite  streair;,  such  as  the  Ohio  River  necessarily  re- 
quires much  cooperation  among  the  states  affected,  both  in  the  making  of  plans 
and  in  the  adoption  and  administration  of  regulations, 

UPPER  OHIO  RIVER  BASIN 

The  Ohio  PoLver  system  drains  about  one-eighteenth  of  the  surface  of 
the  United  States  and  is  inhabited  by  approximately  one-seventh  of  the  Na.tion*s 
people. 

The  Upper  Ohio  River  Basin,  v/hich  occupies  the  north- eastern  portion 
of  the  Ohio  River  Basin,  embraces  an  area  of  24,300  square  miles  which  con- 
tains a population  of  approximately  3> 970, 000  persoris. 
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The  Pennsylvania  portion  of  the  Basin  comprises  13»787  square  miles 
containing  a population  of  2» 991*3^0  persons  of  which  approximately  1>5Q0>000 
are  concentrateii  in  the  pittsburgjt  motfopolitan  district. 

In  Pennsylvania,  the  Upper  Ohio  River  drains  a highly  industrial iied 
region.  This  region,  ideally  situated  with  respect  to  markets,  contains 
enormous  deposits  of  bituminous  coal  and  other  mineral  resources.  Large 
amounts  of  coal,  oil,  natural  gas,  glass  sand  and  fire  clay  are  extracted  in 
this  area.  Many  of  the  Nation's  greatest  industries  have  located  their  plants 
along  the  Upper  Ohio  River  arid  its  major  tributaries,  to  take  advantage  of 
the  navigation  facilities,  abundant  water  and  mineral  resources  of  the  region. 
These  plants  manufacture  great  quantities  of  iron,  steel,  glass  and  clay  pro- 
ducts . 

The  River  system  is  used  as  a source  of  municipal  and  industrial 
water  supply,  as  a sewer,  as  a means  of  transportation,  as  a source  of  water 
power  and  for  recreational  purposes.  Probably  no  other  river  in  the  United 
States  is  used  so  intensively  and  extensively  for  municipal  and  industrial  pur- 
poses as  the  navigable  portion  of  the  Upper  Ohio  River  and  its  tributaries. 

Since  the  river  system  is  the  only  dependable  source  of  public  water 
supply  reasonably  available  to  many  of  the  Basin's  municipalities,  grave  pro- 
blems of  v/ater  use  have  developed  through  the  discharge  of  untreated  sev/age, 
industrial  wastes,  and  acid  mine  drainage  into  the  streams.  Utilizing  the 
most  modern  methods  of  water  t reatmeiit,  water  engineei-s  have  been  able, 
through  constant  vigilance,  to  convert  the  polluted  rivcr  './ator  into  safe 
municipal  supplies.  However,  the  quality  of  the  river  'water  at  many  water- 
works intakes  is  far  oelow  the  generally  accepted  stejidards  for  raw  water 
supply.  Many  municipal  supplies  contain  disagreeable  tastes  and  odors,  V/ater 
treatment  is  extremely  difficult  and  expensive  throughout  the  Basin,  due  to 
its  high  content  of  sulphuric  acid,  sewage  and  industrial  wastes. 
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Destructive  floods  have  caused  great  damage  to  both  private  and 
public  property  located  on  the  flood  plains  of  the  river  system.  The  threat 
of  impending  floods  naturally  retards  the  industrial  expansion  of  the  Upper 
Ohio  River  Basin.  The  occurance  of  a major  flood  within  the  next  few  years 
may  figuratively  wash  many  of  the  Basin's  industries  from  the  banks  of  the 
Upper  Ohio  River  to  drainage  basins  wherein  the  flood  menace  has  been  con- 
trolled . 

While  it  is  not  possible  to  formulate  a comprehensive  plan  for  the 
development  of  water  resources  in  advance  of  the  Master  Plan,  a program  of 
partial  development  consisting  of  certain  projects  proposed  by  various  agencies, 
the  need  for  v/hich  has  been  made  evident  by  this  study,  can  be  outlined.  The 
major  problems  under  their  general  headings  are  outlined  in  this  section. 
Section  IX  is  a complete  list  of  all  projects  submitted;  the  location  of  which 
are  shown  on  Figure  I,  (project  Map) 

(a)  Navigation; Although  extensions  to  the  present  navigation  system  have 

been  proposed  at  various  times,  the  extensions  have  been  advocated  on  the 
basis  of  lower  rates  rather  than  on  the  basis  of  inadequate  transportation 
facilities.  Since  the  problem  appears  to  be  one  of  rate  differentials  rather 
than  adequacy  of  transportation  facilities,  no  navigation  projects  are  re- 
commended at  this  time.  Before  additional  navigation  facilities  are  con- 
sidered, it  would  seem  desirable  that  the  whole  transportation  system  be 
studied  in  order  to  determine  whether  in  a properly  coordinated  system  of  all 
transportation  facilities  new  navigation  facilities  are  necessary,  or  whether 
existing  facilities  with  minor  extensions  and  improvements  will  be  adequate. 
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(b)  Flood  Control; Flood  control  is  a major  need  of  the  Upper  Ohio  Basin. 

Existing  flood  pi’otection  works  are  iiiadequate.  Pittsburgh,  Etna,  Sharpsburg, 
Turtle  Creek,  V/iliierding,  Ford  City,  Johnstov/n,  Du  Bois,  Meadville,  Union- 
tov/n,  Confluence,  Oil  City,  Warren,  Jeannette  and  many  smaller  comunities 
located  along  the  streiuns  are  subject  to  serious  flood  damages.  Devastating 
floods  have  occuri-ed  at  frequent  intervals  along  the  Ohio  River  and  its 
tributaries.  During  the  past  C'-^ntury  Pittsburgh  has  experienced  42  floods 
of  major  proportions.  In  the  great'jst  flood  on  record,  in  March  193^>  Iho 
Ohio  River  reached  a stsgc  of  46  foot  at  Pittsburgh.  This  flood  caused 
damages  ostimated  by  the  National  Bnergency  Council  at  over  $106,000,000. 

As  indicated  in  Section  VII  (b),  agencies  which  have  studied  the 
flood  problem  agree  that  the  only  practicable  plan  for  flood  control  aiid 
protection  includes  the  construction  of  storage  reservoirs.  The  plan  pro- 
posed by  the  Corps  of  Engineers,  United  States  Aray,  includes  the  construction 
of  eight  largo  reservoirs  in  Pennsylvania,  at  an  estimated  cost  of  $53>4-06,000. 

It  is  recommended  that  test  borings  be  made  at  the  sites  of  the 
proposed  damsi  tha.t  preliminary  studies  be  rushed  to  completion,  and  that 
detailed  estimates  of  costs  and  uenefits  ue  prepared  in  order  that  the  neces- 
sary flood  control  structures  may  be  built  in  thu  near  future. 

It  is  recommended  that  channel  lines  be  established  in  all  areas 
subject  to  serious  flooas,  and  tliat  local  zoning  be  adopted  to  prohibit  the 
erection  of  undesirable  types  of  structures  in  areas  v/hich  cannot  be  ade- 
quately and  economically  protected  from  floods.  It  is  recomn'ended  that  such 
zoning  ordinances  proviae  for  the  gradual  elimination  of  non-conforming  uses 
from  flood  areas. 

It  is  further  recoraiiended  that  sucli  local  flood  protection  works  as 
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will  be  economically  justified  in  combination  with  the  proposed  flood  control 
reservoirs  be  constructed. 

(c)  Municipal,  Domestic,  and  Industrial  Supplies; Vvater  supply  is  not  a 

major  problem  of  the  Basin,  with  the  exception  of  the  Monongahela  Sub-Basin, 
During  periods  of  low-flow  of  the  Monongahela  River,  there  have  been  trouble- 
some shortages  of  water  for  industrial  and  municipal  purposes.  At  times  the 
continued  re-use  of  this  water  for  cooling  purposes  by  industries,  heats  it 
to  such  a high  temperature  that  it  is  of  no  value  for  cooling  purposes,  and 
industries  are  forced  to  close  until  the  flow  increases. 

Approximately  90  per  cent  of  the  Basin’s  community  population  is 
served  treated  water  and  3 pei"  cent  untreated  water  from  public  supplies. 

The  remainder  of  the  community  population  utilizes  private  springs  and  wells. 
The  quality  of  the  Vi^ater  taken  directly  from  the  Ohio  River  has  been  impaired 
by  sewage  and  trade  v/astes,  vdiich  makes  treatment  difficult  during  periods  of 
low-flow  and  during  freshets  following  low-flow. 

There  are  in  the  Basin  53  communities  which  it  is  believed  should 
have  public  water  supplies.  Improvements  or  extensions  are  needed  at  62  other 
communities,  13  of  which  should  ho-ve  filtration  plants,  8 chlorination  ap- 
paratus, and  11  softening  and  iron  removal  plants.  Those  are  listed  in 
Section  IX,  Project  List. 

(d)  Irrigation; No  irrigation  projects  are  included  in  the  plans  for  the 

comprehensive  development  of  the  Basin. 

(e)  Water  power; Available  sites  for  water  power  development  are  confined 

to  Clarion  River,  Brokenstraw  Greek,  French  Creek  and  Mahoning  Creek,  The 

aggregate  potential  power  development  by  these  streams  is  387? 000  kilowatts. 


- 122 


Due  to  the  abundance  of  cheap  fuel5  hydro-electric  developments  are  not 
attractive  to  private  capital  in  this  Basin,  Since  steam  pla.nts  are  more 
economical  under  prevailing  conditions,  no  hydro-electric  power  projects  are 
recommended  for  construction, 

(f)  Drainages No  drainage  projects  are  recommended  for  present  or  future 
construction, 

(g)  Recreation  and  Wild  Life; There  is  a definite  need  for  the  development 

of  park  and  recreational  sites  in  the  Upper  Ohio  Basin,  Recommendations  have 
been  made  by  the  Pennsylvania  State  planning  Board  for  the  acquisition  of 
29>503  acres  of  park  and  recreational  land  and  1,3675751  acres  of  government 
owned  forest  land  in  counties  mainly  within  this  Basin,  The  development  of 
streams  for  recreational  uses  is  dependent  upon  the  abatement  of  pollution, 

A study  project  is  recommended  for  determining  the  location  of 
suitable  sites  for  recreational  purposes  in  the  Basin, 

( h ) Rectification  of  Existing  and  Prevention  of  Future  Contamination; 

Pollution  control  is  the  major  problem  of  the  Basin,  The  discharge  of  un- 
treated sewage,  industrial  wastes  and  mine  drainage  creates  involved  and 
troublesome  conditions,  particularly  in  the  Pittsburgh  metropolitan  district. 

The  Monongahela  and  Allegheny  Rivers  carry  the  untreated  sewage 
of  approximately  tv;o  million  people,  together  with  large  quantities  of  acid 
mine  drainage  and  industrial  wastes.  During  times  of  minimum  flow,  below 
the  junction  of  these  rivers,  about  25  per  cent  of  the  water  has  passed 
through  a sev/er  system.  This  water  is  the  only  available  source  of  municipal 
supply  for  Pittsburgh  and  the  communities  along  the  Ohio  River, 
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During  periods  of  low  flow  the  navigation  dams  reta.rd  the  natural 
flow  of  the  river  and  form  pools  through  which  the  water  flows  at  low  ve- 
locities. The  solids  fro^a  the  sewage  setxle  to  the  bottom  of  these  pools  and 
accumulate  in  the  fo:!!]  of  sludge.  The  presence  of  great  quantitiss  of  acid 
from  mine  drainage  and  industrial  vrastes  prevents  the  putrefaction  of  this 
sludge.  Wiien  the  river  rises,  the  sludge  is  Vira.shed  dowTi  stream.  With  the 
influx  of  fresher  vvaters,  the  natural  putrefaction  processes  proceed  and  an 
extremely  heavy  load  is  placed  upon  the  water-works  of  dov;n  river  communities. 
Constant  vigilance  and  the  utilization  of  the  most  modern  equipment  and 
engineering  skill  are  required  to  prevent  the  invasion  of  bacteria  into 
municipal  water  supplies  at  such  times.  Acid  waters  are  occasionaly  dra'wn 
into  distribution  reservoirs  and  service  lines,  while  tastes  and  odors, 
arising  from  industrial  wastes,  make  the  ivater  unpalatable.  Widespread  epi- 
demics of  an  intestinal  nature  have  been  attributed  to  the  water  supplies. 

It  is  recommended  that  sewage  treatment  plants  be  constructed  for 
the  offending  communities  as  soon  as  possible  and  that  a united  effort  be 
made  to  reduce  the  pollution  arising  from  industrial  waste  discharges.  It 
is  further  recommended  that  the  mine  sealing  program  for  abandoned  coal  mines 
be  completed. 

BEAVER  RIVSP.  BASIN 

The  Beaver  River  Basin  contains  one  of  the  most  important  in- 
dustrial areas  in  the  United  States.  This  area  is  composed  largely  of  rather 
small  manufacturing  communities  located  along  the  main  streams.  Metal  and 
metal  products  are  the  major  industrial  products. 

The  Basin  has  an  area  of  3? 040  square  miles,  of  which  1784,3  square 
miles  are  located  in  Pennsylvania,  the  remainder  lying  in  Ohio, 
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(a)  Navi  gat  ion  i As  indicdtecl  in  Section  VII,  the  strea-Yis  of  the  Basin  are 

not  navigable.  Although  studies  made  by  the  Corps  of  Engineer^,  United  States 
Array,  seem  to  indicate  that  a sufficient  volume  of  freight  exists  to  justify 
the  canalization  of  the  Beaver  and  iiahc;'ning  Rivers  from  the  mouth  to  Struthers 
Ohio,  no  recoramendations  for  a navigation  project  are  made  in  this  report. 

(b)  F^od  Controls Flood  control  is  not  a major  problem  in  the  Basin. 

Considerable  damage  iias  been  caused  by  occasional  floods  in  the  past,  and  ex- 
isting flood  control  structures  are  inadequate.  Pyraatuning  reservoir,  con- 
structed for  multiple  use,  provides  for  the  control  of  flood  waters  on  the 
Shenango  River, 

(c)  Municipal,  Domestic  and  Industrial  Supplies; Municipal  water  supply 

is  not  a major  need  of  the  Basin,  although  approximately  08  per  cent  of  the 
Basin's  coimnunity  population  is  served  by  public  water  supply  companies,  it 
is  desirable  that  public  suppi'ies  be  furnished  to  Mars,  Prospect  and  Jackson 
Townships  in  Butler  County.  Extension  and  improvements  for  public  v;ater 
supplies  of  other  corar'unities  are  listed  in  Section  IX,  Project  List, 

Industrial  water  supply  is  the  major  need  of  the  Basin.  The  Basin's 
industries  use  large  quantities  of  water  for  cooling  purposes  which  result  in 
the  use  and  re-use  of  tlie  entire  flow  of  the  streams  during  periods  of  low 
flov\/.  At  si’ch  times  many  of  the  industries  are  forced  to  close  or  cui'tail 
operations  due  to  the  high  temperature  to  which  the  water  is  heated.  This 
condition  has  been  partia.lly  remedied  along  the  Shenango  River  by  the  con- 
struction of  Pymatuning  Reservoir.  Along  the  Mahoning  River,  however,  the 
problem  is  serious  and,  unless  remedied,  -i/ill  result  in  the  moving  of  in- 
dustrial plants  from  the  Basin, 


(d)  Irrigation; Irrigation  is  not  a need  of  the  Basin. 


(e)  Water  power; Although  suitable  sites  exist  for  the  installation  of 

44,850  kilowatts  of  hydro-electric  power,  the  abundance  of  the  cheap  coal 
supply  makes  such  developments  unattractive  to  priv8.te  capital.  The  con- 
struction of  hydro-electric  power  should  not  be  undertaken  until  the  demand 
for  it  has  increased. 

(f)  Drainage; No  dra.inage  projects  are  recommended  for  present  or  future 

construction. 

(g)  Recreation  and  Wild  Life; There  is  a definite  need  for  the  develop- 

ment of  park  and  recreational  sites  in  the  Beaver  River  Basin.  Although 
many  available  sites  exist,  their  utilization  is  dependent  upon  the  abate- 
ment of  local  pollution. 

( h ) Rectification  of  Existing  and  prevention  of  Future  Contamination; - — 
Pollution  from  sewage  is  not  a major  problem  of  the  Basin,  The  Mahoning 
River  carries  a high  pollution  load,  most  of  which  originates  in  the  State 
of  Ohio.  The  large  amount  of  sev;age  and  acid  in  this  stream  restricts  the 
use  of  its  waters  in  Pennsylvania  and  causes  serious  erosion  and  damages  to 
structures  and  industrial  equipment.  The  construction  of  se'wage  disposal 
plants  for  Linesville,  Bessemer,  Mev/  Brighton,  Rochester  Township,  South  New 
Castle,  Union  Tov/nship,  West  Middlesex,  White  Township,  and  Farrell,  and  of 
additional  units  at  existing  plants  for  Slippery  Rock  and  Sharon  is  re- 
commended . 

LAKE  ERIE  BASIN 

The  portion  of  the  Lake  Erie  Basin  in  Pennsylvania  has  an  area 
of  512  square  miles  and  a maximum  width  of  26  miles.  Because  of  its  small 
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ttfea  and  prevailing  topographic  featureSy  the  Basin  contains  no  largo  strecins# 
Of  its  155,410  inhabitants,  115,96?  are  concentrated  along  the  lake  shore, 
with  its  abundant  water  supply,  at  Erie,  There  are  few  water  problems  in  the 
Basin,  and  with  the  exception  of  navigation,  these  are  minor  and  local  in 
character . 

(a)  Navigation; Navigation  is  restricted  to  Lake  Erie  and  Presque  Isle 

Bay,  For  many  years  projects  have  been  considered  for  a barge  canal  con- 
necting Lake  Erie  Vvith  the  Ohio  River,  Enormous  tonnages  of  coal,  iron  ore 
and  steel  products  could  be  transported  over  such  a route.  However,  since 

it  appears  that  existing  transportation  facilities  are  adequate,  and  that  the 
proposed  canal  would  be  justified  on  the  basis  of  rats-  differentials  rather 
than  on  inadequacy  of  existing  facilities,  no  recommendations  for  such  a 
canal  is  contained  in  this  report. 

The  dredging  of  the  navigation  channels  at  Erie  Harbor  to  depths 
of  21  and  25  feet  is  desirable  at  the  present  time. 

(b)  Flood  Control; Flood  control  is  not  a major  need  of  the  Basin.  The 

Basin’s  streams  are  short  and  drain  relatively  small  areas. 

(c)  Municipal,  Domestic  and  Industrial  Supplies; Lake  Erie  furnishes  an 

abundant  supply  of  water  for  m.unicipal,  domestic  and  industrial  purposes  for 
the  population  living  along  its  shores.  The  construction  of  public  water 
supplies  for  Cranesville  and  Springboro  is  desirable,  the  construction  of  a 
water  main  to  Presque  Isle,  a filtration  plant  at  Albion  and  extensions  to 
the  existing  plant  at  North  East  are  recommended, 

(d)  Irrigation; Irrigation  is  unnecessary  in  the  Basin. 
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(e)  Water  power; The  smallness  of  the  Basin's  streams  restricts  their 


use  for  water  power  development  and  no  vi/ater  pov;er  plants  are  recommended 
for  construction. 

(f)  Drainage; Drainage  is  not  a need  of  the  Erie  Basin. 

(g)  Recreation  and  Wild  Life; There  is  a definite  need  for  the  development 

of  forest  and  park  land  in  the  Erie  Basin.  There  is  a large  amount  of  below- 
average  farm  land  in  the  Basin,  which  could  be  developed  as  public  forest  and 
park  land. 

( ^ ) Rectification  of  Existing  and  Prevention  of  Future  Contamination; 

The  pollution  of  streams  and  underground  waters  is  not  a major  problem.  The 
construction  of  a sew'age  disposal  plant  at  North  Girard,  construction  of  ad- 
ditional units  at  the  existing  plant  at  North  East,  and  the  extension  of 
sewers  at  Erie  are  desirable. 
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IX  PROJECT  LIST 


The  projects  listed  are  recommended  as  a part  of  the  comprehen- 
sive development  of  the  Upper  Ohio  River  Basin  in  Pennsylvania* 

Information  concerning  these  projects  was  obtained  from  various 
sourcesj  including  the  Pennsylvania  Department  of  Health,  Sanitary  Waters 
Board,  Pennsylvania  Department  of  Forests  and  Waters,  Drainage  Basin  Con- 
sultants for  the  National  Resources  Committee,  U.S.A.,  Corps  of  Engineers 
Reports,  National  Inventory  of  Works  Projects,  and  Public  Works  Admin- 
istration* 

Inasmuch  as  the  time  allotted  did  not  permit  the  reporting 
agen_ci6S  to  make  detailed  cost  analysis  for  many  of  the  projects  sub- 
mitted, the  information  has  been  treated  as  advance  confidential  data. 

For  this  reason  the  name  of  the  reporting  agency  is  not  included  in  the 

project  list* 

♦- 

GROUP  I - IJIBIEDIATE  CONSTRUCTION 

Projects  which  are  ready  for  construction,  and  should  be  under- 
taken as  soon  as  possible, 

POLLUTION  ^BaTEIvIENT 

1,  Aliquippa^  Beaver  Co*,  Pa*  - Pollution  Abatement*  Construction  of 

intercepting  aev/er,  sanitary  sewers  and  primary  treatment 
sewage  disposal  plant*  No  cost  estimate  av-ilable, 

2*  Amb ridge.  Beaver  Co*,  Pa*  - Pollution  i^i.batement . Construction  of 

intercepting  sewer  and  - primary  tr^-atment  sewage  dis- 
posal plunt.  No  cost  estimate  available. 
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3. 


4. 


5. 


6 » 


7. 


8, 


9. 


10. 


11. 


Baden » Beaver  Co.»  Pe.>  - Pollution  Abatement.  Construction  of  inter' 
cepting  sewer  and  a primary  treatment  semge  disposal 
plant.  No  cost  estimate  available. 

Beaver»  Beaver  Co.,  Pa.  ~ Pollution  Abatement,  Construction  of 

intercepting  sewer  -:.nd  a primary  treatment  sev/age  dispos- 
al plant.  No  cost  estimate  a.vailable. 

Freedom,  Beaver  Co.,,  Pa.  - Pollution  Abatement,  Construction  of 
intercepting  eewer  a.nd  a primary  treatment  sewage  dis- 
posal plant.  No  cost  estimate  available, 

Hopewell  Township,  Beaver  Co.,  Pa.  - Pollution  Abatement,  Construc- 
tion of  sanitary  sewers  and  a primary  treatment  sewage 
disposal  plant.  No  cost  estimate  available, 

Knox,  Clarion  Co.,  Pa.  - Pollution  Abatement,  Construction  of  a 
sewage  disposal  plant.  No  cost  estimate  available. 
Midland,  Beaver  Go,,  Pa.  - Pollution  Abatement,  Construction  of 
intercepting  sewer  and  a primary  treatment  sewage  dis- 
posal plant.  No  cost  estimate  available. 

Mifflin  Township,  Allegheny  Co»,  Pa.  - Pollution  Abatement.  Con- 
struction of  a gewer  system  and  sewage  treatment  plant. 

No  cost  estimate  available, 

Monaca,  Beaver  Co.,  Pa,  - Pollution  Abatement,  Construction  of 

intercepting  sev/er  and  a primary  treatment  sewage  dis- 
posal plant.  No  cost  estimate  available, 

Pittsburgh,  Allegheny  Co.,  Pa.  - Pollution  Abatem.ent.  Construction 
of  intercepting  sev/ors  and  primary  treatment  sewage  dis- 
posal plants.  No  cost  estimate  available. 
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12 


Basin  Wide.  - Pollution  abatement.  Sealing  of  abandoned  mines  to 


reduce  acid  in  streams  which  adversely  affects  v/at§r 
supplies  and  injures  metal  and  concrete  structures. 
Estimated  cost  - $4,000,000, 

MISCELLANEOUS 

13.  Basin  Wide.  - Recreation.  Study  to  determine  suitable  sites  for 

recreational  lands.  Estimated  cost  - $50,000. 

GROUP  II  - DEFERRED  CONSTRUOTION 

Projects  which,  while  desirable  for  immediate  construction, 

(a)  involve  controversial  questions,  (b)  can  have  their  priority  definitely 
determined  only  after  additional  studies  which  cannot  be  completed  in  time 
for  this  report,  or  (c)  are  now  obstructed  by  legal  administrative  or  other 
difficulties. 

FLOOD  CONTROL 

Construction  of  flood  control  reservoirs  on  the  following  rivers 

and  creeks: 


14. 

Allegheny 

Estimated 

cost 

- 

$17,725,000. 

15. 

Tionesta 

Estimated 

cost 

- 

$ 3,438,000. 

16. 

Crooked  Creek 

Estimated 

cost 

- 

$ 2,298,000. 

17. 

French  Creek 

Estimated 

cost 

$ 3,867,000. 

CO 

t 

C onemaugh 

Estimated 

cost 

- 

$14,097,000. 

19. 

Loyalhanna 

Est  imated 

cost 

- 

$ 2,640,000. 

20. 

Mahoning  Creek 

Estimated 

cost 

- 

$ 3,322,000. 

21. 

Red  Bank 

Estimated 

cost 

— 

$ 5,969,000. 
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POLLUTION  ABATEIvENT 


22 fc  Arnold,  We stm or eland  Co»<  Pa>  - Pollution  Control.  Construction  of 

combined  sewer,  intercepting  sewer  and  sewage  treatment 
plant.  No  cost  estimate  available, 

23.  Bradford,  McKean  Co.,  Pa.  - Pollution  Abatement.  Construction  of 

a primary  treatment  sev/age  disposal  plant.  No  cost 
estimate  available. 

24.  Cannonsburg,  Washington  Co.,  Pa.  - Pollution  Abatement.  Construction 

of  sanitary  sewers  and  a sewage  disposal  plant.  No  cost 
estimate  available. 

25.  Connellsville , Fayette  Co.,  Pa,  - Pollution  Abatement,  Construction 

of  intercepting  sewer  and  a sewage  disposal  plant. 
Estimated  cost  - $388,000. 

26.  Coudersport,  Potter  Co,,  Pa,  - Pollution  Abatement,  Construction 

of  intercepting  sewer  and  a primary  treatment  sewage 
disposal  plant.  No  cost  estimate  available. 

27.  Donoro,  V/ashinpjton  Co.,  Pa.  - Pollution  Abatement,  Construction  of 

sanitary  sewers  and  a sewage  disposal  plant.  No  cost 
estimate  available, 

28.  East  Brady,  Clarion  Co.,  Pa.  - Pollution  Abatement.  Construction 

of  intercepting  sewer  and  a primary  treatment  sewage 
disposal  plant.  No  cost  estimate  available. 

29.  East  McKeesport,  Alle?g:heny  Co.,  Pa.  - Nuisance  Abatement.  Con- 

struction of  intercepting  sewers.  No  cost  estimate 
available. 
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30»  Edinboro,  Erie  Co.,  Pa»  - Pollution  abatement.  Construction  of 

intercepting  sewer  and  a primary  treatment  sev/age  dis- 
posal plant.  No  cost  estimate  available, 

31,  Emlentcn,  Venango  Co.,  Pa.  - Pollution  Abatement.  Construction  of 

intercepting  sewer  and  a primary  treatment  sewage  dis- 
posal plant.  No  cost  estimate  available, 

32,  Ford  City,  Armstrong  Co.^  Pa.  - Pollution  Abatement,  Construction 

of  a primary  treatment  sewage  disposal  plant  and  exten- 
sion of  sanitary  sewers.  Estimated  cost  - $180,000, 

33,  Franklin,  Venango  Co.,  Pa.  - Pollution  Abatement,  Extension  of 

sev/ers;  construction  of  intercepting  sewer  and  a primary 
treatment  sewage  disposal  plant.  Estimated  cost  - 
$392,400, 

34,  Glenfield,  Allegheny  Co,,  Pa,  - Nuisance  Abatement,  Construction  of 

a sanitary  sewer  system.  No  cost  estimate  available, 

35,  Greensburg,  liYestmoreland  Co,,  Pa.  - Pollution  Abatement.  Construc- 

tion of  an  intercepting  sewer  and  sewage  disposal  plant. 
Estimated  cost  - $329,000, 

36,  Homer  City,  Indiana  Co.,  Pa,  - Pollution  abatement.  Construction 

of  sanitary  sev/ers  and  a primary  treatment  sewage  dis- 
posal plant.  No  cost  estimate  available, 

37,  Houston,  Y/ashington  Co.,  Pa>  - Pollution  Abatument,  Construction 

of  sanitary  sewers  and  a sewage  disposal  plant.  No 
cost  estimate  available, 

33,  Irwin,  Y/estmoreland  Co.,  Pa,.  - Pollution  Abatem.ent,  Construction 

of  sanitary  sewers  and  a sewage  treatment  plant.  No 
cost  estimate  available. 


- 133  - 


39-  Johnsonburg,  Elk  Co-t  Pa-  - Pollution  Abatement-  Construction  of 

sanitary  sewers  and  a primary  treatment  sewage  disposal 
plant.  No  cost  estimate  available. 

40.  Johnstown,,  Cambria  Co.,  Pa,  ••  Pollution  Abatement.  Extension  of 

sewer  system  and  construction  of  a sewage  disposal  plant 
Estimated  cost  - $1,750,000- 

41.  Kane%  McKean  Co-,  Pa.  - Pollution  Abatement.  Construction  of  inter 

cepting  sewers  and  a primary  treatment  sewage  disposal 
plant.  No  cost  estimate  available, 

42.  Kittaning,  Armstrong  Co.»  Pa.  - Pollution  Abatement.  Construction 

of  intercepting  sewer  and  a primary  treatment  sewage 
disposal  plant-  No  cost  estimate  available. 

43.  Latrobe,,  Y/estmoreland  Co-,  Pa.  - Nuisance  Abatement.  Construction 

of  sanitary  sewers  and  intercepting  sewers.  No  cost 
estimate  available. 

44-  Marianna.  Washington  Co-,  Pa>  - Pollution  Control.  Construction 

of  sanitary  sewers  and  a sewage  treatment  plant.  No 
cost  estimate  available. 

45.  Mt . Jewett,  McKean  Co-,  Pa-  - Pollution  Abatement.  Construction 

of  intercepting  sewer  and  a.  primary  treatment  sewage 
disposal  plant.  No  cost  estimate  available. 

46.  Mt.  Pleasant,  Westmoreland  Co.,  Pa-  - Pollution  Abatement,  Con- 

struction of  sanitary  sewers  and  a.  sewc.ge  disposal 
plant.  No  cost  estimate  a.vailable. 

47.  Nanty-Glo,  Cambria  Co.,  Pa,  - Pollution  Abatement*  Construction 

of  sanitary  sewers  and  a sewage  disposal  plant.  No 
cost  estimate  available. 
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48*  New  Kensington,  Westmoreland  Co,,  Pa»  - Pollution  Abatement. 

Extension  of  sanitary  sewers,  intercepting  sewer  and 
a sewage  disposal  plant.  No  cost  estimate  available. 

49.  North  Apollo,  Armstrong  Co.,  Pa.  - Nuisance  Abatement,  Construc- 

tion of  a sanitary  sewer  system.  No  cost  estimate 
available • 

50.  Oil  City.  Venango  Co.,  Pa.  - Pollution  Abatement ► Construction 

of  combined  sewers,  intercepting  sewers  and  a primary 
treatment  sev/age  disposal  plant.  Estimated  cost  - 
$524,000. 

51.  Polk  State  School,  Venango  Co,,  Pa,  - Pollution  abatement.  Con- 

struction of  a primary  trea.tment  sev/age  disposal  plant. 
No  cost  estimate  available. 

52.  Port  Allegheny,  McKean  Co.,  Pa,  - Pollution  Abatem.Gnt,  Construction 

of  intercepting  sev/er  and  a primary  treatment  sewage 
disposal  plant.  No  cost  estimate  available. 

53.  Ridgv/ay,  Elk  Co.,  Pa.  - Pollution  Abatement.  Construction  of 

sanitary  sewers  and  a primary  treatment  sewage  disposal 
plants  No  cost  estimate  available.. 

54.  St.  Marys,  Elk  Co.,  Pa.  - Pollution  Abatement,  Construction  of 

sanitary  sewers  and  i;.  primary  treatment  sewage  disposal 
plant.  No  cost  estimate  available. 

55.  Sheffield  Tov/nship,  Warren  Co,,  P...  - Pollution  Abatement.  Con- 

struction of  intercepting  sewer  and  a primary  treatment 
sev/age  dispos-1  plant.  No  cost  estim:.te  available. 
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56,  Smethpprt,  McKean  Co»^  Pa,  r pollution  Abatement*  Gonsti'uction  of 

intercepting  eev/er  and  a primary  treatment  sewage  dis- 
posal plant.  No  cost  estimate  available. 

57,  Tidioute,  Warren  Co.,  Pa,.  - Pollution  Abatement,  Construction  of 

an  intercepting  sev/er  a.nd  a primary  treatment  sewage 
disposal  plant.  Estimated  cost  - $67,000, 

58,  Tionesta,  Forest  Co.,  Pa,  - Pollution  Abatement,  Construction  of 

intercepting  sewer  and  a primary  treatment  sewage  dis- 
posal plant.  No  cost  estimate  available, 

59,  V/arien,  Warren  Co,,  Pa,  - Pollution  Abatement,  Construction  of 

intercepting  sewer  and  a primary  treatment  sewage  dis- 
posal plant.  No  cost  estimate  available. 

60,  Wayne sburg,  Greene  Co.,  Pa.  - Pollution  Abatement.  Construction 

of  sanitary  seweis  and  a sewage  disposal  plant.  No 
cost  estimate  available, 

61,  Youngsville,  Warren  Co.,  Pa.  - Pollution  Abatement,  Construction 

of  intercepting  sewer  and  a primary  treatment  sewage 
disposc.l  plant.  No  cost  estimate  avrdl-'.ble, 

V/ATER  SUPPLY 

62,  Carmichaels,  Groeno  Co.,  Pa.  - V/ater  Supply.  Construction  of  a 

public  virater  supply  system.  Estimated  cost  - $82,000, 

63,  Salisbury,  Somorsot  Co.,  Pa.  - Water  Supply,  Construction  of  a 

complete  nev/  water  supply  system.  Estimated  cost  - 
$63,000, 
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GROUP  III 


INDETERMINATE  CONSTRUCTION 


Projects  whose  specific  priority  in  the  progrc^m  is  os  yut  in- 
determin-.te. 

POLLUTION  aB^TM'IENT 

64.  BeIlevornon»  Fayette  Go.,  Po.  - Nuisonce  Abatement.  Extension 

of  sanitary  sev/ers*  Estimated  cost  $21,000. 

65.  Brookvilxe,  Jefferson  Co.,  Pa»  - Nuisance  Abatement.  Extension 

of  sanitary  sewers.  Estimated  cost  - $35,000. 

66.  Brownsville,  Fayette  Co.,  Pa.  ~ Nuisance  Abatement.  Extension 

of  sanitary  sewers.  Estimated  cost  - $17,000. 

67.  Charleroi,  Washington  Co.,  Fa.  - Nuisance  Abatement.  Construction 

of  intercepting  sewer.  Estimated  cost  - $75,000. 

68.  Clint onville , Venango  Co..  Pa.  - Pollution  Abatement.  Construc- 

tion of  a sewer  system  and  sewage  disposal  pls.nt. 
Estimated  cost  - $8,000. 

69.  Cresson,  Cambria  Co.,  Pa.  - Pollution  Abatement.  Construction 

of  a sewage  disposal  plant.  Estimated  cost  $30,000. 

70.  Dubois,  Clearfield  Co.,  Pa.  - Nuisance  Abatement.  Extension  of 

sanitary  branch  sewers  and  laterals;  reconstruction 
of  trunk  sewer.  No  cost  estimate  available. 

71.  Dunbar  Township,  Payette  Co.,  Pa.  - Nuisance  Abs.tement.  Construc- 

tion of  sanitary  sewers.  Estimated  cost  - $5,400. 

72.  Elco,  Washington  Co.,  Pa.  - Nuisance  iT.batement.  Construction  of 

a sanitary  sev/er  system.  Estimated  cost  - $50,000. 

73.  Export,  Westmoreland  Co.,  Pa.  —Nuisance  abatement.  Construction 

of  a sanitary  sewer  system.  No  cost  estimate  available. 
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74-  Foxburg^  Clarion  Co««  Pa,  • Pollution  Abatement,  Construction  of 

intercepting  sever  and  sewage  disposal  plant,  Esti* 
mated  cost  $8,000, 

75,  Fryburg,  Clarion  Co,»  Pa,  • Pollution  Abatement,  Construction  of 

a sewage  disposal  plant.  Estimated  cost  • $12,000, 

76,  Jeannette,  Westmoreland  Co.,  Pa»  - Pollution  Abatement.  Extension 

of  sanitary  sewers  and  construction  of  interceptor  and 
disposal  plant.  Estimated  co§t  ~ $245,000, 

77,  Keating  Twp.%  McKean  Co,.  Pa»  -*  Nuisance  Abatement,  Extension  of 

sanitary  sewer.  Estimated  cost  - $300, 

78,  Knoxville,  Fayette  Co.«  Pa,  - Nuisance  Abatement,  Completion  of 

sanitary  sewer  system.  Estimated  cost  » $20,000, 

79,  Lorain,  Cambria  Go.t  Pa,  • Pollution  abatement.  Construction  of 

sanitary  sewers.  Estimated  cost  - $21,000, 

80,  Luzerne  Twp.<  Fayette  Go>,  Pa,  - Nuisance  Abatement,  Extension 

to  sanitary  sewer  system.  Estimated  cost  - $35,000. 

81,  Manor.  >1^6 stmor eland  Go.«  Pa,  - Nuisance  Abatement,  Extension  of 

sanitary  sewer  system.  Estimated  cost  - $20,000. 

82,  Masontown,  Fayette  Co,,  Pa,  - Nuisance  Abatement,  Extension  of 

sanitary  sewers.  Estimated  cost  - $12,000. 

83,  Meadville,  Crawford  Co.,  Pa.  ->  Pollution  Abatement,  Extension 

of  sanitary  sewers.  Estimated  cost  - $25,000, 

84,  Menallen  Twp»,  Fayette  Co,.  Pa,  » Pollution  Abatement,  Con- 

struction of  a sanitary  sewer  system  and  sewage  dis- 
posal plant.  Estimated  coat  - $44,700, 
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85,  BetlnXehem«  Clarion  .Co. » Ps-*  “ Pollution  Abatement,  Coti- 

struction  of  sariitary  sewers  and  a sewage  disposal 
plant.  Estimated  cost  - $190,000, 

86,  North  Union  Twp.»  Fayette  Co.,  Pa.  - Nuisance  abatement. 

Extension  of  sanitary  sewer  system.  Estimated 
cost  • $20,000, 

87,  Perry  Twp,,  Fayette  Co.,  Pa,  - Nuisance  abatement.  Construction 

of  a sanitary  sewer  system.  Estimated  cost  - 
$70,000, 

88,  Redstone  Twp,,  Fayette  Go,,  Pa,  - Nuisance  abatement*  Construc- 

tion of  sanitary  sewers  at  Cardale,  Republic  and 
Merritt stown.  Estimated  cost  - $54,500, 

89,  Rouseville,  Venango  Co,,  Pa,  - Nuisance  ^.bateraent.  Extension 

of  sewer  system.  No  cost  estimate  available, 

90,  Scottdale,  We  31:1.10  re  land  Co,,  Pa,  - Nuisance  Abatement,  Re- 

construction of  sanitary  sewer.  Estimated  cost  - 
$4,200, 

91,  Speo-rs,  Washington  Co.,  Pa,  - Nuisance  Abatement,  Construction 

of  Sanitary  sewers.  Estimated  cost  - $13,000, 

92,  Sugarcreek  Tv/p,,  Venango  Co,,  Pa,  - Pollution  Abatement,  Con- 

struction of  intercepting  sewer.  Estimated  cost  - 
$3,0C0. 

93,  Trafford,  Westmoreland  Co»,  Pa,  - Nuisance  abatement.  Extension 

of  sanitary  sewers.  Estimated  cost  - $134,000, 

94,  Uniontown.  Fayette  Go,,  Pa,  - Pollution  abatement.  Construction 

of  intercepting  sewer  and  sewage  disposal  plant.  No 
cost  estimate  available. 
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95, 


Vanderbilt  1 Fayette  ^Pa,  • Nuisance  Abatement*  Co!.  pletion 
of  sanitary  sewer  system.  Estimated  cost  $15*000. 

96,  Washington,  Washingjton  Cp.,  Pa.  - Pollution  Abatement.  Exten- 

sion of  sanitary  sev/ers  and  repairs  to  sewage  dis- 
posal plant.  Estimated  cost  - $18,100, 

97.  Washington  Tov/nship,  Fayette  Co.,  Pa,  - Nuisance  Abatement,  Con- 

struction of  sanitary  sewers*  Estimated  cost  - $20,000. 

98,  West  TiWneatfield  Township,  Indiana  Co,,  Pa,  - Nuisance  Abatement. 

Construction  of  sanitary  sewers.  Estimated  cost  - $8,000, 

99.  Voungwood,  Westmoreland  Go,,  Pa,  - Nuisance  Abatement,  Extension 

of  sanitary  sewers.  No  cost  estimate  available, 

V/ATER  SUPPLY 

100.  Allison  Park,  Allegheny  Co,,  Pa,  - Water  Supply.  Obtain  adequate 

supply  and  make  extensions  to  system.  No  cost  estimate 
available . 

lOlr  Arensburgy  Fayette  Co.,  Pa.  - Water  Supply,  Construction  of  a 

filtration  plant.  No  cost  estimate  available y 

102,  jT-vella,  Washington  Co,,  Fa,  - Water  Supply,  Construction  of  an 

impounding  dam  and  reservoir.  Estimated  cost  - $14,000. 

103,  Baden,  Beaver  Cp.^  Pa^  - Water  Supi-ly,  Extension  of  water  lines; 

construction  of  a softening,  iron  and  manganese  removal 
plant.  Estim.ated  cost  - $44,000. 

104,  Beallsville,  Washington  Co.,  Pu.  - Water  Supply.  Construction  of 

?.  piAblic  water  supply  S3'stem,  No  cost  estimate  avail- 
able . 
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105. 


Beaver,  Beaver  Co,,  - Water  Supply.  Construction  of  a water 


softening  plant.  Estimated  cost  - $50,000. 
lOo.  Benson,  Somerset  Co.,  Pa^  - a/ater  Supply.  Construction  ot  a 

public  water  supply  system.  No  cost  estimate  avail- 
able. 

107.  Bentleyville , 'Washington  Go.,  Fa.  - 'J/ater  Supply.  Obtain  adequate 

supply  and  make  extensions  to  system.  No  cost  estimate 
available. 

Blawnox,  Allegheny  Co,,  Pa»  - Water  Supply.  Construction  of 

booster  pumping  station  and  extension  of  system.  No 
cost  estimate  available. 

109.  Boswell,  Somerset  Co.,  Pa.  - V/ater  Supply.  Construction  of  a 

filtration  plant.  Estimated  cost  - $3,500. 

110.  Bolivar,  Westmoreland  Go.,  Pa.  - Water  Supply.  Construction  of 

a filtration  plant.  No  cost  estimiate  available. 

111.  Braddock,  allegbeny  Co.,  Pa.  - V/ater  Supply.  Construction  of  a 

filtration  plant.  No  cost  estima.te  available, 

112.  Bradford,  McKean  Cp,,  Pa.  - Water  Supply.  Enlargement  of  No.  2 

reservoir.  Estimated  cost  - $200,000# 

113.  Bradford  Woods,  Allegheny  Co.,  Pa.  - Water  Supply.  Construction 

of  a public  water  supply  system.  No  cost  estiiixite 
available . 

114.  Brockway,  Jefferson  Co.,  Pa.  - Water  Supply.  Construction  of  a 

new  water  supi.iy  system.  Estimated  cost  - $150,000. 

115.  Brookville,  Jefferson  Co.,  Pa.  - water  Supply.  Extension  of 

water  mains,  construction  of  an  additional  filter, 
increased  sedimentation  facilities,  mixing  basin  for 
coagulation  and  raiscellaneous  . improvements. 

Estimated  cost  - $60,000. 
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116. 


Cecil,  Washington  Co,,  Fa.  - Water  Supply.  Construction  of  a 


public  water  supply  system.  No  cost  estimate  avail- 
able . . 

117.  Central  City,  Somerset  Co.,  Pa.  - Water  Supply.  Construction  of 

a filtration  plant.  Estimated  cost  - $30,000. 

118.  Clint onville , Venango  Co.,  Pa.  - Water  Supply.  Construction  of 

a public  water  supply  system.  Estimated  cost  - $3,000. 

119.  Clymer,  Indiana  Co.,  Pa»  - Vfeter  Supply.  Construction  of  a 

filtration  plant  for  well  water  supply.  No  cost 
estimate  available. 

120.  Coal  Center,  Washington  Co.,  Pa.  - Water  Supply.  Construction 

of  a public  water  supply  system.  No  cost  estimate 
available. 

121.  Conway,  Beaver  Co.,  Pa.  - Water  Supply.  Construction  of  a water 

softening,  iron  and  manganese  removal  plant.  No 
cost  estimate  available. 

122.  Cora op oils,  Allegheny  Co.,  Fa.  - Water  Supply.  Construction  of 

a water  softening  plant.  Estimated  cost  - $40,000. 

123.  Corsica,  Jefferson  Co.,  Pa.  - V/ater  Supply.  Construction  of  a 

public  water  supply  system.  Estimated  cost  - $7,500. 

124.  Coudersport,  Potter  Go.,  Pa.  - Water  Supply.  Construction  of 

reservoir  for  Cobb  Hollow  supply.  No  cost  estimate 
available. 

125.  Cresson,  Cambria  Co.,  Pa.  - Water  Supply.  Extension  of  water 

mains.  Estimated  cost  - $800. 

126.  Crosby,  McKean  Co,,  Pa.  - Water  Supply.  Installation  of  chlor- 

ination apparatus.  No  cost  estimate  available. 
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127.  Cuddy t Allegheiay  Co.,  Pb. . - '^uter  Supply,  Construction  of  a 

public  water  supply  system.  No  cost  estimate  avail- 
able. 

128.  Cyclone ^ McKean  Co.,  Pa»  - V/ater  Supply.  Construction  of  a 

public  water  supply  system.  No  cost  estimate  avail- 
able . 

129.  Daisytown,  Cambria  Co.,  Fa.  - Water  Supply.  Construction  of  a 

public  W4ter  supply  systera.  No  cost  estimate  avail- 
able. 

130.  Darlington,  Beaver  Co.,  Pa.  - Water  Supply.  Construction  of  a 

water  supply  system.  No  cost  estimate  cxvail-^ole . 

131.  Davidsville,  Somerset  Co.,  Pa.  - 'Water  Supply.  Construction  of 

a public  water  supply  systera.  Estimated  cost  - C 

$20,000. 

132.  Dayton,  Allegheny  Co,,  Pa.  - Water  Supply.  Construction  of 

v/ater  softening  and  iron  removal  plant.  No  cost 
estimate  available. 

133.  Delmont,  Westmorel£-nd  Co.,  Pa.  - V/ater  Supply.  Construction 

of  a public  water  supply  system.  No  cost  estimate 
avsi.ilable. 

134.  DuBois,  Clearfield  Co.,  Fa.  - Water  Supply.  Reforestation  of 

water  shed  at  city  reservoir.  No  cost  estimate 
available. 

135.  Dunbar  Twp^.^  Fayette  Co.,  P^-■»  - 'Water  Supply.  Construction  of 

a water  filtration  plant.  No  cost  estimate  available, 

136.  Eldred,  McKean  Co.,  Pa.  - V/ater  Supj^ly.  Construction  of  a stor- 

age reservoir.  No  cost  estimate  available. 


- 14?,  - 


Export,  V/estmoreland  Co,,  Pa.  - Water  Supply,  Construction  of 


137. 


138, 


139. 


140. 


141. 


a public  m^ter  supply  system.  No  cost  estimate 
available . 

Falls  Greek,  Jefferson  Co,,  Pa,  - Water  Supply.  Construction 
of  elevated  tank,  mixing  chamber  for  coagulation  and 
chemical  feed  facilities.  Estimated  cost  - $6,000. 

Finleyville,  Vi/ashington  Co,,  Pa.  - Water  Supply.  Construction 
of  a public  water  supply  system.  Estimated  cost  - 
$16,000, 

Fox  Township,  Elk  Co.,  Pa,  - Water  Supply,  Construction  of  a 

public  water  supply  system.  Estimated  cost  - $25,000, 

Geistov/n,  Cambria  Co,,  Pa,  - Water  Supply.  Construction  of  a 

public  v/ater  supply  system.  No  cost  estimate  avail- 
ab  1 e , 


142.  Glenfield,  Allegheny  Co.,  Pa,  ~ Water  Supply.  Construction  of  a 

public  water  supply  system.  Estimated  cost  - $40,000, 

143.  Greene  Township,  Greene  Co.,  Pa.  - Water  Supply,  Construction 

of  a reservoir.  Estimated  cost  - $2,500. 

144.  Greensboro,  Greene  Co,,  Pa,  - 'Water  Supply,  Obtain  adequate 

supply  and  make  extensions  to  system.  No  cost 
estimate  available, 

145.  Harrison  City,  V/estmoreland  Gp.,  pa.  - Wa.ter  Supply.  Construc- 

tion of  a public  water  sup^-ly  system.  No  cost 
estimate  available, 

146.  Hazelhurst,  kcKean  Co»,  Pa.  - Water  Supply,  Installation  of 

chlorination  apparatus.  No  cost  estimate  available* 
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Hendersonville,,  Washington  Cp.,  Ph»  - v/ater  Sup^l;;.  CV  .l.:  a ; a..' 
source  of  supply.  No  cost  estimate  available. 

148.  Herminie.  Westmoreland  Co,,  Pa.  - Vfeter  Supply.  Construction  of 

public  v/ater  supply  system.  No  cost  estimate  avail- 
able. 

149.  Library,  Allegheny  Co.,  Pa»  “ Water  Supply.  Construction  of  a 

public  v/ater  supply  system.  No  cost  estimate  avail- 
able, 

150.  Ligonier,  Westmoreland  Co.,  Fa,  - Water  Supply,  Construction 

of  a filtration  plant.  No  cost  estimate  available. 
151-  Lincoln  Hill,  Washington  Co.,  Pa.  - Water  Supply,  Obtain  new 

source  of  water  supply.  No  cost  estimate  available, 

152,  Lovett,  Cumbria  Co,.,  Pa,  - Water  Supply.  Construction  of  a 

public  water  supply  system.  No  cost  estimate  avail- 
able , 

153,  Luthersburga  Clearfield  Co.,  Pa.  - Vi/ater  Supply-  Construction 

of  a public  water  supply  system.  No  cost  estimate 
available . 

154,  Markleysburg,  Fayeute  Co.,  Pa.  - Water  Supply.  Construction  of 

a public  water  supply  system.  Estimated  cost  - 
$18,000. 

155,  Ma s ont ov/n , F ay e 1 1 e C o . Pa . - V/ater  Supply.  Extension  of  v/ater 

main  and  installation  of  an  auxiliary  pump  at  v/ater 
works..  Estimated  cost  - $17,500, 

156,  Meadville.  Crav/ford  Co  ,.  Pe...  - Water  Supply.  Installation  of 

water  softening  plant;  construction  of  a water  tank 
and  installi.t ion  of  pumps  and  piping.  Estimated 
cost  - $80,000, 
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157. 


Midway.,  yfeshington  Co>,  Pa,  - Water  Supply. 


Construction  of  a 


public  water  supply  system.  No  cost  estimate  avail- 
able. 

158.  Monaca.  Beaver  Cp,,  fa.  - Water  Supply.  Construction  of  a water 

softening,  iron  and  manganese  removal  plant.  No 
cost  estimate  available. 

159.  Morrison.  McKean  Co.,  Pa,  - ’Water  Supply.  Installation  of 

chlorination  apparatus.  No  cost  estimate  available. 
160 1,  Murrysville,  Westmoreland  Co.,  Pa»  - V/ater  Supply,  Construction 

of  a public  water  supply  system.  No  cost  estimate 
ayailable. 

161.  Nanty-Glo,  Cambria  Co,,  Pa,  - Water  Supply,  Installation  of 

chlorination  apparatus.  No  cost  estimate  available. 

162.  New  Alexandria,  V/estmoreland  Co.,  Pa,  - Water  Supply,  Construc- 

tion of  a public  water  supply  system.  No  cost  est- 
imate available, 

163.  New  Florence,  Westmoreland  Co,,  Pa,  - ’Water  Supply,  Construction 

of  a chlorination  plant.  No  cost  estimate  available, 

164.  North  Union  Twpv,>  Fayette  Co.,  Pa.  - Water  Supply,  Construction 

of  a filtration  plant.  Estimated  cost  - $60,000. 

165.  North  'Warren,  .Warren. Co. , Pa,  - Water  Supply.  Construction  of 

a public  water  supply  system.  Estimated  cost  - 
$25,000. 

166.  Oakdale,- Allegheny  Co,,  Pa,  - V/ater  Supply.  Obtain  adequate 

supply  and  the  construction  of  purification  works. 

No  cost  estimate  available. 

167.  Ohiopyle,  Fayette  Co,,  Pa,  •-  Water  Supply.  Construction  of  a 

public  water  sup]-ly  system.  Estimated  cost  - $20,000. 
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168*  Oil  City,  Venango  Co.^  Pa.  - Water  Supply.  Extension  of  water 


mains  and  construction  of  storage  tanks.  Estimated 
cost  - $40,000. 

169.  Oswago,  Potter  Co.,  Pa.  - Water  Supply.  Construction  of  a 

water  supply  system  for  school.  Estimated  cost  - 

$1,100. 

170*  Parkers  Landingt  Armstrong  Co.,  Pa.  - Water  Supply.  Complete 

overhauling  of  filtration  plant  and  distribution 
system.  No  cost  estimate  available. 

171.  Penn  Township,  Allegheny  Co.,  Pa.  - Water  Supply.  Construction 

of  water  lines  throughout  Township. . Estimated 
cost  - $100,000. 

172.  Perry  Township,  Fayette  Co.,  Pa.  - Water  Supply.  Construction 

of  a public  water  supply  system.  Estimated  cost  - 
$92,000. 

173*  Perryopolis^  Fayette  Co.,  Pa.  - Water  Supply.  Construction  of 

a public  water  supply  system.  Estimated  cost  - 
$50,000* 

174.  Petrolia<  Butler  Co.,  Pa»  - Water  Supply.  Construction  of 

water  lines  for  fire  protection.  Estimated  cost  - 
$10,968. 

175*  Pittsburgh.  Allegheny  Co.,  Pa.  - Water  Supply.  Extensions  and 

replacements  of  pipe  lines; const  ruction  of  new  reser- 
yoir  and  tanks;  installation  of  pumping  station  equip- 
ment and  miscellaneous  improvements.  Estimated  cost 
$4,341,000. 
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176.  Plumville^  Indiana  Go,,  Pa.  - Vifater  Supply.  Con  struct  ion  ci' 

a public  water  supply  system.  No  cost  estimate 
available . 

177.  Portland  Mills,  Elk  Co.,  Pa.  - Water  Supply.  Construction  of 

a public  water  supply  system.  No  cost  estimate 
available. 

178.  Ralphton.  Somerset  Co«,  Pa.  - Water  Supply.  Construction  of 

a new  distribution  reservoir  and  the  installation 
of  chlorination  apparatus.  No  cost  estimate  avail- 
able. 

179.  Redstone^Township , Fayette  Co.,  Pa.  - Water  Supply.  Construc- 

tion of  a water  line  and  a filtration  plant.  Esti- 
mated cost  - $545800. 

180.  Reynoldsville , Jefferson  Co.,  Pa.  - Water  Supply.  Construction 

of  an  additional  impounding  dam  and  reservoir. 
Extimated  cost  - $25,000. 

181.  Ridgeway,  Elk  Co.,  Pa.  - Vi/ater  Supply.  Construction  of  a sedi- 

mentation basin  and  miscellaneous  improvements  to 
water  works.  Estimated  cost  - $15,000. 

182.  Rimersburg,  Clarion  Co.,  Pa.  - Water  Supply,  Construction  of 

one  mile  of  6*’  water  line;  drilling  of  additional 
well;  installation  of  aeration  and  chlorination 
apparatus.  No  cost  estimate  available, 

183.  Rouseville,  Venango  Co.,  Pa.  - Water  Supply,  Construction  of' 

a water  supply  system  and  extension  of  water  mains. 

No  cost  estimate  available. 
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184*  Russelton,  j^-llegheny  Co.,  Pa,  - 'Jater  Supply*  Obtain  addition- 
al supply  for  emergency  use.  No  cost  estimate  avail- 
able , 

185.  Salina»  'Jifestmor eland  Co.,  Pa.  - Water  Supply.  Obtain  adequate 

supply  and  make  extensions  to  system.  No  cost 
estimate  available, 

186.  Salix,  Cambria  Co.,  Pa.  - Water  Supply.  Construction  of  a 

public  water  supply  system.  No  cost  estimate  avail- 
able . 

187.  Sandy  Lake,  Mercer  Co.»  Pa.  - Water  Supply.  Improvements  to 

water  system.  Estimated  cost  - $10,000. 

188.  St.  Petersburg,  Clarion  Co.,  Pa.  - Water  Supply,  Completion 

of  reservoir  and  construction  of  a filtration  plant. 
Estimated  cost  - $5,000, 

189.  St.  Petersburg.  Clarion  Co.,  Pa,  - Water  Supply.  Construction 

of  iron  removal  plant  and  completion  of  water  works 
improvements.  Estimated  cost  - $5,000. 

190.  Shaler  Township,  Allegheny  Co.,  Pa.  - Water  Supply,  Extension 

of  water  supply  system.  Estimated  cost  - $226,000. 

191.  Shanksville,  Somerset  Co..,  Pa.  - Water  Supply,  Construction 

of  a public  v/ater  supply  system.  Estimated  cost  — 

$20,000. 

192.  Sharpsburg,  Allegheny  Co.,  Pa.  - V/ater  Supply,  Construction  of 

new  distribution  reservoir.  No  cost  estimate  avail- 
able. 

193.  ShipMenville , Clarion  Co.,  Fa.  - V/ater  Supply.  Construction  of 

elevated  storage  tank;  installation  of  iron  removal 
apparatus  and  miscellaneous  improvements.  Estimated 
cost  - $6,500, 
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194,  SligOt  Clarion  Co.,  Pa.  - Water  Supply,  Installa,tion  of  i.  ■!~cn 

removal  apparatus.  Estimated  cost  - $5,000, 

195,  Somerfield,  Somerset  Co.,  Pa,  - Water  Supply,  Construction  of 

a public  water  supply  system.  No  cost  estimate 
available, 

196,  Somerset,  Somerset  Co»,  Pa,  -•  Water  Supply,  Construction  of  a 

v/ater  softening  plant.  No  cost  estimate  available. 

197,  South  Fork,  Cambria  Co.,  Pa,  - Water  Supply.  Construction  of 

a filtration  plant.  Estimated  cost  - $40,000. 

198,  Spart onsburg,  Crawford  Co,,  Pa,t  - V/ater  Supply,  Construction 

of  water  works  for  fire  protection.  Estimated 
cost  - $40,000, 

199,  Speers,  V/ashington  Co.,  Pa.  ~ Water  Supply,  Extension  of 

water  system.  Estimated  cost  - $30,000. 

200,  Sugar  Grove,  Warren  Co.,  Pa.  -*  Water  Supply.  Construction  of 

a municipal  v/ater  v/orks.  Estimated  cost  - $45,500, 

201,  Summit,  Cambria  Co.,  Pa,  - V/ater  Supply,  Construction  of 

7/ater  distribution  system.  Estimated  cost  - $20,000. 

202,  Suterville,  Westmoreland  Co,,  Pa,  - Water  Supply,  Construction 

of  a public  water  supply  system.  No  cost  estimate 
available, 

203,  Sygan,  Allegheny  Co,,  Pa,  - Water  Supply,  Construction  of  a 

public  water  supply  system.  No  cost  estimate  avail- 
able , 

204,  Titusville,  Crawford  Co.<  Pa,  - Water  Sup^-ly.  Extension  of 

water  mains  to  Hydetown  and  improvements  to  water 
works.  Estimated  cost  - $60,000, 


- 150  - 


205. 


Treveskyn,  Allep;neny  Co.,  Pa.  - Water  Supply.  Construction 


of  a public  water  supply  system.  No  cost  estimate 
available. 

206.  Uniontown,  Fayette  Co.,  Pa»  - Vv'ater  Sup^^ly.  Obtain  adequate 

supply  for  emergency  use.  No  cost  estimate  ayailable. 

207.  Vanderbilt,  Fayette  Co.,  Pa.  - Water  Supply.  Construction  of  a 

public  water  supply  system.  No  cost  estimate  avail- 
able, 

208.  Washington  Township » Cambria  Go.,  Pa.  - Water  Supply,  Construc- 

tion of  a public  v/ater  supply  system.  Estim.ated 
cost  - $10,092. 

209.  V/aterford,  Westmoreland  Co.,  Pa.  - Water  Supply.  Construction 

of  a public  water  supply  system.  Estimated  cost  - 
$30,000. 

210.  West  line,  McKean  Co.,  Pa,  - Water  Supply.  Installation  of 

chlorination  apparatus.  No  cost  estimate  available. 

211.  V/ilmore,  Cambria  Co.,  Pa,  -*  Water  Supply,  Construction  of  a 

public  water  supply  system.  No  cost  ostiinate  avail- 
able, 

212.  Youngstov/n,  Westmoreland  Co.»  Pa.  - Water  Supply.  Construction 

of  a public  v/ater  supply  system.  No  cost  estimate 
available , 
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BEAVER  SUB -BASIN 


GROUP  I - imiEBlkTE  CONSTRUCTION 

POLLUTION  ABATEMENT 

300.  Linesville,  Cravi/ford  Co,,  Pa>  - Pollution  Abatement.  Con- 

struction of  a sewage  disposal  plant.  No  cost 
estimate  available. 

301.  Slippery  Rpckt  Butler  Co.,  Pa,  - Pollution  Abatement,  Con 

struction  of  additional  units  to  existing  sewage 
disposal  plant.  Estimated  cost  - $15,000, 


GROUP  II  - DEFERRED  CONSTRUCTION 
POLLUTION  ABaTEIVIENT 

302.  Bessemer,  Lav/rence  Co.,  Pa»  - Pollution  Abatement,  Construc- 

tion of  sanitary  sewers  and  a sev/age  disposal  plant. 
No  cost  estimate  available, 

303.  Butler  Township,  Butler  Co.,  Pa,  - Pollution  abatement. 

Extension  of  sanitary  sewer  system.  Estimated  cost 
$3,500- 

304.  Jackson  Township,  Butler  Cp,,  Pa-  - Nuisance  Abatement.  Con- 

struction of  sanitary  sev/ers.  Estimated  cost  - 

$10,000. 

305.  Nev/  Brighton,  Beaver  Co.,  Pa,  - Pollution  Abatement,  Construe 

tion  of  a sev/age  disposal  plant.  No  cost  estimate 
available - 

306.  Rochester  Township,,  Beaver  Gp,,  Ps,,  - Pollution  Abatement, 

Construction  of  sewage  disposal  plant.  No  cost 
estimate  available, 
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307. 


Extension  of 


Sharon,  Mercer  Co.,  Pa.  « Pollution  Abatement, 

sanitary  sewers  and  the  construction  of  additional 
units  for  the  sev/age  disposal  plant.  Estimated 
cost  ~ $91,800, 

308.  South  New  Castle,  Lawrence  Co.,  Pa.  - Pollution  Abatement. 

Construction  of  a sewage  dispos-1  plant.  No  cost 
estimate  available. 

309.  Union  Township,  Lav;rence  Co.,  Pa,  - Pollution  Abatement. 

Construction  of  a sewage  disposal  plant.  No  cost 
estimate  available. 

310.  West  Middlesex,  Mercer  Co,^  Pa.  - Pollution  Abatement.  Con- 

struction of  a sewage  disposal  plant.  No  cost 
estimate  available, 

311.  'White  Township,  Beaver  Co.^  Pa.  - Pollution  Abatement.  Con- 

struction of  a sev/age  disposal  plant.  No  cost 
estimate  available. 

WATER  SUPPLY 

312.  Harrisville,  Butler  Co,,  Fa.  - Vfater  Supply,  Construction  of 

a new  public  water  supply  system.  Estimated  cost  - 
$39,660. 

313.  Slippery  Rock,  Butler  Co.,  Pa.  - Water  Supply,  Installation 

of  a water  softening  plant  and  a filtration  plant, 
EstLmated  cost  - $12,000. 
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GROUP  III  - INDET^RMIKATE  CONSTRUCTION 


POLLUTION  ABATEl/lENT 

314.  Beaver  Falls^  Beaver  Co.,  Fa.  - Pollution  Abatement.  Exten- 
sion of  sanitary  sewers  and  improvements  to  sewage 
disposal  plant.  Estimated  cost  - $36,000.. 

315.  Butler,  Butler  Co.,  Pa-  - Pollution  Abatement.  Extension  of 

sanitary  sewers.  Estimated  cost  - $3,500. 

316,  Evansburg,  Butjer  Co.,  Pa.  - Pollution  Abatement,  Extension  of 

sanitary  sewere.  Estimated  cost  - $60,000, 

317,  Farrell,  Mercer  Co,,  Pa.  - Pollution  Abatement.  Extension  of 

sanitary  sewers  and  the  construction  of  a sewage  dis- 
posal plant.  Estimated  cost  - $105,000. 

318.  Franklin  Township,  Beaver  Co.,  Pa.  - Nuisance  Abatement,  Con- 

struction of  a sanitary  sewer  system.  Estimated  cost 
$162,000, 

319.  Jackson  Center,  Mercer  Co.,  Pa.  - Pollution  Abatement,  Construe 

tion  of  a sewage  disposal  plant  at  school.  Estimated 
cost  - $300, 

320,  Linesville,  Crawford  Co.,  Pa,  - Nuisance  Abatement.  Extension 

of  sanitary  sewer  system.  Estimated  cost  - $9,600, 

321,  Shenango  Toymship,  Lawrence  Co,,  Pa.  - Nuisance  Abatement.  Con- 

struction of  sanitary  sewers.  Estimated  cost  - 
$13,200. 

322.  South  New  Castle,  Lawrence  Co.,  Fa,  - Nuisance  Abatement,  Con- 

struction of  a sanitary  sewer  system.  Estimated 
cost  - $45,000. 
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Cor.- 


323*  Union  Township,  Lawrence  Co.,  Pa.  - Nuisance  Abatement. 

st ruction  of  sanitary  sev/ers.  Estimatea  cost 
$150,000, 

324,  Wampuir-»  Lav;rence  Co.,  Pa,  - Nuisance  Abatement,  Constructicn 

of  a sanitary  sewer  system.  Estimated  cost  - 
$25,000. 

325,  West  Pittsburgh,  I^awrence  Co.,  Pa,  - Nuisance  Abatement. 

Extension  of  sanitary  sewers.  Estimated  cost  - 

$20,000, 

WATER  SUPPLY 

326,  Ellwood  City,  Lawrence  Co.,  Pa.  - Water  Supply.  Construction 

of  lining  for  earthen  filtered  water  storage  reser- 
voir. No  cost  estimate  available, 

327,  Evansburg,  Butler  Gp.,  Pa.  - Water  Supply.  Extension  of  water 

lines,  repairs  to  dam  and  pump  house  and  changes  to 
reservoir  to  increase  capacity.  Estimated  cost  - 
$12,000. 

323,  Jackson  Tov/nship,  Butler  Co.,  Pa.  - Water  Supply.  Constructicn 

of  a public  v/ater  supply  system,  or  the  extension  of 
Zelienople  system  to  Tovmship,  No  cost  estimate 
available . 

329,  Mars,  Butler  Co.,  Pa.  - V/ater  Supply.  Completion  of  reservoir 

for  public  water  supply.  Estimated  cost  - $7,500. 

330.  Meridan,  Butler  Co.,  Pa,  - Water  Supply.  Construction  of  a 

storage  reservoir  for  fire  protection, 
cost  - $6,000, 

- 155  - 


Estimated 


331-  Nev/  Gastle,  Lawrence  Co>,  Pa»  - V/ater  Supply.  Construction  of 

a water  line  to  the  sewage  disposal  plant.  Esti- 
mated cost  - $3,416. 

332-  Prospect-  Butler  Co-,  Pa-  - Water  Supply-  Construction  of  a 

public  water  supply  system.  No  cost  estimate  avail- 
able. 

333-  Stoneboro-  Mercer  Co.»  Pa.  - Water  Supply.  Construction  of 

new  distribution  reservoir  and  1^  miles  of  cast  iron 
mains.  Estimated  cost  - $20,000. 

334.  Y/ampum,  Lawrence  Co.,  Pa.  - Yfater  Supply.  Extension  of  water 

lines.  Estimated  cost  - $5,000. 
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5RLS  SUB-BASIl^ 


GROUP  I - IMvIEDI^TE  CONSTRUCTION 

400.  Erie,  Erie  Co,,  Pa.  - 'rfater  Supply.  Construction  of  a water 

main  to  Presque  Isle.  Estimated  cost  - $50,000. 

401.  Erie,  Erie  Co.,  Pa.  - Pollution  Abatement.  Construction  of 

sanitary  and  storm  sewers.  Estimated  cost  - 
$787,000. 

402.  Erie  Harbor,  Erie  Co.,  Pa>  - Navigation.  Dredging  channels  to 

21  and  25  foot  depths.  Estimated  cost  - $664,000. 

GROUP  II  - DEFERRED  CONSTRUCTION 


403.  Erie,  Erie  Co.,  Pa.  - Pollution  Abatement.  Construction,  exten- 
sion and  repairs  of  sanitary  and  storm  sewers. 
Estimated  cost  - $435,000. 

GROUP  III  - INDETERIvaNATO  CONSTRUCTION 

POLLUTION  ABATEMENT 

4C4»  Erie,  Erie  Co,,  Pa.  - Pollution  Abatem.ent.  Construction  of 

sanitary  and  storni  sewers.  Estimated  cost  - 
$443,000. 

405.  North  East,  Erie  Co.,  Pa.  - Pollution  Abatement.  Construction 

of  additional  units  for  the  sewage  disposal  plant. 
Estimated  cost  - $43,000. 
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406,  North  Girard,  Erie  Ce.,  Pa»  •*  Pollu'liQn  ^fee^tement.  Construction 

of  sanitary  gfi^iars  and  a sewage  disposal  plant.  No 
cost  estimate  available* 

WATER  SUPPLY 

407*  Albion*  Erie  Go,,  Pa*  - Water  Supply.  Construction  of  a pipe 

line  and  a filtration  plant,  Estimated  cost  - 
$98,250* 

408,  Cranesville,  Erie  Co.*  Pa,  - Water  Supply,  Construction  of 

a public  water  supply  system.  Estimated  cost  - 
$40,000. 

409.  North  East,  Erie  Co,,  Pa,  - Water  Supply,  Construction  of  an 

additional  storage  reservoir,  mixing  chamber  and 
chemical  feed  at  the  filter  plant.  Estimated  cost  - 
$50,000, 

410,  Springboro,  Crawford  Cq^^  Pa.  - Water  Supply,  Construction  of 

a public  water  supply  system.  Estimated  cost  - 

$22,000, 

PO'WER 

411.  North  East*  Erie  Cq,,  Pa,  - Power,  Construction  of  a hydro- 

electric plant  and  distribution  system.  Estimated 
cost  - $575,000* 
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Sub-Division  County  Population  Supply  and  Type  of 


>>  >>  >^ 

-p 

-p 

rH  rH  rH 

A CL  CL 

§ 

cd 

CL  Ph  Ph 

1 — 1 

nH 

P P P 

CL. 

Ol, 

CO  cn  cn 

;-i 

000 

(D 

(D 

• pH  tH  tH 

-P 

-+J 

1 — t 1 — ( ( — 1 

rp 

rH 

rO  rO  JD 

•H 

Ceh 

Fi 

S (S  s 

0 

0 0 

0 

0 

0 

0 

0 ;:d 

Csh  p) 

loi  m) 

0 

IP 

0 

✓ Nw-" 



>. r 

'r r 

— ■ 

'w"  >•,— 

>W-' 

V ^ 

N ✓ 

— ' 

-p 

^ 

•»< — S, 

— s 

N, 

p 

xD 

vX) 

vO  'vD 

vD 

a) 

0 

0 0 

0 

0 

0 

0 1 — 1 

0 rH  1 — 1 

1 — 1 rH 

m 

rH 

0 

B 

0 

0 

0 

0 

0 

0 ON 

U-^  0^  ON 

ON  ON 

kO 

ON 

0 

-p 

0 

^ CM 

CM 

1-C\ 

x; 

v-D 

Uo  rH 

0^  rH  r— 1 

1 — I rH 

0 

1 — 1 

0 

V\ 

•\ 

•n 

•s 

oj 

1 — 1 

rO  rH 

1 — 1 

rH 

rH 

X 

X X 

X X 

rH 

X 

Cvj 

u* 

H 

CO 

1 — I 

1 — ! 

1 — 1 

t — 1 

<D 

) — i 

rH 

0 

0 

08 

fn 

CO 

0 

0 

bO 

to 

bO 

fn  CO  C 

0 s 

X 

CO 

0 

0 0 

0 

0 

'CJ 

0 

1 — ! 'H 

0 rH  -H 

rH  -H 

0 

rH 

I — 1 

0 

0 0 

0 

0 

S3 

0 

( — 1 t. 

r>  1 1 

1 — 1 P 

0 

1 — 1 

rH 

u 

Sh 

(h 

0 P, 

•H  0 CL 

^ ft 

Sh 

(X) 

(D 

0 

0 0 

0 

CO 

0 

^ CO 

p3  ^ CO 

^ CO 

0 

CM  r-l-OQO  t-C—O  C3^CO  ■d-Xrxf-c-.OO  CTni— |CX3  CM  C--CC>0  O 
■vj-  -"d-vD  CM  rH  CTn,:^-  <v1-  CM  CT^rV^O^^^ONCM  OMD 

C~-rH,HCMCr''=l-CMrHnOrOtr-mrH>=d-CMi'OrTHCMt-fHCMcO 

^ ^ ^ ,s«\ 

I — 1 CM  I — I I — I rH  rH  I — I I — I 


lr\  rH  m O MD  vO 
CM  ON  sO  CO  CM  CM 
rO  rH  ■vt"  CTs  rH 

I — I I — I 


c 


-p 

-u 

-p 

-p 

p> 

-p 

-p 

-p 

P> 

-p 

p> 

-p 

-p 

-p 

0 

-P 

0 

0 

0 

0 

© 

© 

0 

0 

0 

0 

0 

© 

0 

© 

0 

0 

0 

0 

0 

0 

0 

hD 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

bO 

bO 

fcuO 

hO 

bO 

bO 

S3 

S3 

S3 

S3 

S3 

S3 

S3 

p 

V, 

!H 

p 

p 

p 

Sh 

SH 

Sh 

lu 

Sh 

Sh 

Sh 

Sh 

Sh 

S3 

C! 

C 

S3 

0 

0 

0 

0 

0 

0 

'H 

0 

0 

0 

© 

© 

0 

0 

® 

0 

0 

0 

0 

0 

0 

0 

CCS 

ro 

cd 

S 

§ 

cd 

Sh 

Sh 

Sh 

Sh 

Sh 

Sh 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

S3 

S3 

S3 

S3 

S3 

S3 

Sh 

Sh 

Sh 

Sh 

Sh 

Sh 

CO 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

© 

0 

0 

0 

cd 

cd 

Cd 

cd 

Cd 

Ki 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

CO 

c/; 

CO 

CO 

CO 

CO 

> 

> 

> 

> 

> 

> 

<D 


r« 

0 

>» 

0 

•H 

0 

1 — 1 

lx 

■p 

1 — 1 

> 

0 

( — 1 

g 

( — 1 

0 

© 

0 

•rS 

0 

rH 

Sh 

rH 

Td 

1 — 1 

m 

•rl 

0 

1 — 1 

> 

1 — 1 

S3 

0 

0 

•H 

0 

0 

rH 

1 — 1 

•rl 

0 

> 

( — 1 

S3 

rH 

0 

0 

1 — 1 

ft 

cd 

S3 

> 

ft 

ft 

Td 

Sh 

•iH 

© 

> 

ft 

S3 

ft 

( — I 

0 

0 

Pi 

Sh 

0 

•H 

Sh 

rH 

a 

■rH 

0 

ft 

0 

0 

S3 

0 

3S 

> 

•H 

0 

S3 

0 

0 

S3 

•rl 

> 

0 

C*5 

ft 

> 

0 

1 — i 

(d 

3 

ft 

Sh 

Sh 

© 

0 

XJ 

0 

ft 

ft 

cd 

0 

Sh 

ft 

cd 

> 

g 

0 

0 

ft 

0 

0 

Sh 

rH 

0 

0 

0 

U 

ft 

0 

Pi 

Sh 

0 

S3 

ft 

0 

S3 

0 

0 

0 

0 

Td 

Sh 

0 

bO 

0 

0 

+3 

ft 

Sh 

> 

S3 

S3 

•H 

S3 

0 

>» 

•H 

S3 

ft 

0 

cd 

0 

0 

Sh 

S3 

Sh 

0 

•H 

S3 

0 

0 

0 

S3 

S3 

Sh 

0 

S3 

•iH 

0 

1 — 1 

cd 

a 

0 

0 

•H 

0 

1 — 1 

0 

3S 

•tH 

0 

0 

0 

hO 

Td 

0 

1 — 1 

0 

cd 

0 

Cd 

0 

0 

'0 

cd 

0 

Cd 

_s3 

0 

ft 

Sh 

1 — 1 

0 

a 

rH 

0 

ft 

rH 

Sh 

0 

0 

•H 

0 

1 — 1 

PQ 

0 

0 

0 

C3i 

33 

^-5 

ft 

ft 

CO 

CO 

CO 

CO 

1=5 

0 

C3 

ft 

ft 

33 

0 

0 

cn 

(ft 

H 

>-• 

■H3 

A - 13 


'ATER  SUPPLY  SYSTSI'IS  Upper  Ohio  Basin 


CQ 

Sh 

03 

E 

® 

CC 


m 

"Ti 

® 


-Vi 

® 

-p 

o3 


-p 

CO 

W 


cr^ 

( — I 


c 

o 

•H 

-P 

o3 

I — 1 

3 

&. 

o 

0^ 


>> 

-p 

C 

3 

O 

O 


ft 

ft 

3 

CO 

o 
•H 
I — I 

3 

ft 


ft 

ft 

3 

CO 

O 

*H 

I — I 
ft! 

£ 


Ph 

ft 

3 

CO 

o 

I — I 
ft! 
3 
ft 


ft 

ft 

3 

CO 

CO 
•H 
i — I 
ft! 
3 
ft 


(0 

> 

ft 

P>4 

ft 

ft 

o 

ft)  o ft 

-- — ^ 

® o o 

-p 

> 

3 

p.  ® 

® 

o o 

O 

o 

O 

o 

® ® ft 

S 

o o 

o 

o 

o 

o 

CO  -P  >1  -P 

o o 

vD 

X 

o 

Ltn 

X 

03 

^cd  E-< 

cd 

«v  rs 

• >5: 

® 

( — 1 

1 — 1 

CM 

< — 1 

ft 

ft  "(d 

3 

o >»  3 

Eh 

ft  ft)  rf 

cd 

c 

( — 1 

ft 

o 

0 

o 

-p 

ft5 

to 

3 

® ® >H 

hO 

O -p  ft 

Sh 

fti! 

•H 

ft 

3 

cd  ft 

® 0 

0 

0 

0 

O 

( — 1 

3 Sr-  3 

> 0 

0 

02 

0 

0 

3 

1 — 1 

O CO 

•H  3 

3 

3 

3 

O 

0 

CO 

ft  o 

O 

O 

O 

m 

c—  U3CO 

CD 

ON 

CNJ 

03  ON  c—  \rs  03  U3 

rH 

CM 

o 

o 

CM 

CM 

ON  C7N 

crs  CM 

03 

CM 

U3  m 

CM 

U3  O 

lo,  t—  03 

CM 

03  CX) 

o 

C—  nO 

03  CTn  03  UN, 

CM 

vO 

ON  vD 

03  nO 

UN,  CO 

nD 

C3N  vft)  t—  CM 

CN- 

O 

NO 

03  nD 

t- 

CM 

03 

CM 

U3  CM 

#> 

#- 

•v 

•v 

CM 

r-H 

( — 1 

1 — 1 

ft 

( — 1 

1 — 1 

( — i 

1 1 

rH 

Td 

Td 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 3 3 

3 

3 

3 

3 

3 

3 

C 

3 

3 

3 

3 

3 

O 

o 

o 

o 

o 

o 

o 

o 

O 

o 

O o o 

O 

o 

o 

o 

o 

O 

O 

o 

O 

1 — 1 

1 — 1 

1 — 1 

-P 

-p 

-p 

-p 

-p 

-P 

-P 

-p 

-P 

-P 

-P  -p  ft 

•P 

ft 

ft 

ft 

ft 

U 

*P 

ft 

ft 

0 

0 

CD 

M 

W 

bO 

bO 

bX) 

bO 

WJ 

bO 

bO 

bD 

bO  bO  bO 

bO 

■qO 

bO 

bO 

bO 

to 

bO 

'jO 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 3 3 

3 

3 

3 

3 

3 

3 

3 

3 

O 

O 

O 

•H 

•H 

•H 

•H 

•H 

•H 

•H 

•H 

•H 

'H 

•H  -H  'H 

*H 

•H 

•H 

•H 

•H 

•H 

•H 

•H 

a 

a 

a 

-3 

ft^ 

ft: 

ft: 

ft: 

-3 

X 

-3 

ft:  ft:  ft: 

ft: 

ft: 

ft: 

ft: 

ft; 

ft: 

-3 

ft 

ft 

•p 

0 

0 

0 

0 

0 

CO 

0 

CO 

CO 

0 

0 0 0 

0 

0 

0 

0 

0 

CO 

CO 

0 

0 

0 

0 

CO 

,3 

3 

j3 

cd 

,3 

jrf 

3 

^3 

3 3 3 

3 

3 

_3 

0 

0 

^ is 

Is 

is 

3 

o 

-p 

biO 


® 

ft) 


O 

-P 


O 

0 

3 

0 

ft: 

3 

0 

•H 

rP 

3 

0 

0 

•H 

1 1 

o 

3 

1 — 1 

0 

( — \ 

•H 

1 — 1 

ft 

ft: 

ft: 

1 1 

d 

05 

0 

0 

X 

X) 

bO 

1 — 1 

•H 

•H 

3 

iH 

3 

bO 

3 

0 

ft 

•H 

3 

( — 1 

rH 

ft 

0 

XS 

3 

0 

•H 

> 

> 

3 

•P 

0 

3 

O 

>> 

3 

3 

> 

3 

3 

bO 

cd 

ft: 

ft 

•p 

3 

3 

> 

•H 

0 

O 

> 

O 

3 

ft 

> 

Ss 

O 

>-. 

O 

PQ 

>> 

3 

0 

0 

bO  ft 

0 

O 

•H 

Q 

rP 

0 

,0 

0 

0 

0 

ft 

Cd 

cd 

fa 

o 

3 

•H 

0 

3 

P 

O 

1 

1 — 1 

•H 

^ t 1 

0 

a 

1 — i 

ft 

O 

0 

ft 

0 

bO 

•H 

o 

0 

o 

1 — 1 

ft 

ft 

P 

3 

3 

ftb 

CC3 

) — 1 

cj 

3 

fti 

0 

3 

0 

o 

r-l 

3 

3 

3 

U 

0 

0 

o 

•rH 

0 

0 

3 

o 

o 

3 

0 

3 

rH 

o 

o 

0 

3 

3 

1 — 1 

ft 

•P 

o 

O 

cd 

•H 

0 

o 

Qh  ~p 

s 

0 

0 

-cd 

3 

> 

CO 

PO 

O 

o 

O 

CO 

Q 

Q 

W 

W 

fa 

K 

ft: 

*3^ 

1— 5» 

(3 

CO 

CO 

Eh 

s 

■=i: 

A - 14 


V/ATER  SUPPLY  SYSTEI^iS 


•H 

CO 

a:) 

o 

• H 

6 

u 

o 


cn 

5-1 

cS 

B 

<D 

cr; 


tn 

Ti 

<D 

CD 


aS 

r-i 


-p 
G 
05 
I — I 
Pi 

Si 

CD 
-P 
I — I 
■H 


>> 

Ml 

>> 

>> 

1 — 1 

-p 

rH  d 

1 — 1 

CD 

d 

01  o 

Pi 

CD 

oi 

Pi  -d 

CD 

d 

rH 

d 

d 

cn 

Pd 

cn  d 

cn 

o 

p 

O -H 

o 

■H 

0 

•H  ^ 

•p, 

r-H 

-p 

rH  O 

rd 

XJ 

d 

X)  rH 

X 

•H 

;:5  x: 

d 

S 

Oh  O 

Pi 

I — I 
O. 
PD 
PS 
cn 

o 


sS 


„ 

, — V 

CO 

o 

^ X5 

r— ' 

1 ' — ✓ 

v ✓ 

'■w-r 

Td 

o 

! 

1 

0 

o 

o -H 

1 

vX 

b- 

i O 

rH 

, — 1 

P 

‘ O 

C7^ 

ON 

0 

0) 

0-,  s- 

. O 

X rH 

rH 

cn 

-H 

P 

•% 

C-‘ 

; c\j 

X 

X 

• 

CL 

1 

CD 

H 

1 

O 

K . 

r > 

A-* 

1 

Pi 

Xi 

Pi 


Pi  pH  Pi 


-vD 

ON 

I ! 5^ 


-p 

CD 

pq 


a 

o 


Pi 

t5 

<r| 

xJ 

•o 

"2 

■Td 

Td 

Td 

Td 

X5 

Xi 

Td 

xi 

xJ 

'td 

s:: 

d 

Ad 

c 

d 

d 

d 

d 

C 

d 

d 

P 

P 

d 

cd 

c6 

od 

d 

cd 

cd 

crJ 

(XJ 

d 

d 

d 

d 

D' 

:d 

d 

d 

x5 

cd 

■cd 

d 

rH 

r”H 

rH 

1 — 1 

(-1 

rH 

rH 

H 

.—1 

r-S 

rd 

i-S 

fH 

1 — 1 

1 — 1 

1 — 1 

( — 1 

H 

1 — 1 

1 — 1 

CD 

(D 

0) 

0 

CD 

CD 

CD 

0 

0 

0) 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

(h 

H 

H 

P 

H 

U 

H 

H 

p 

p 

P 

p 

H 

H 

p 

p 

rH 

H 

u 

P 

>, 

o 

O 

O 

o 

O 

P 

O 

O 

O 

o 

o 

o 

o 

O 

O 

o 

o 

o 

O 

o 

o 

-p 

S 

F; 

g 

E 

g- 

B 

G 

g 

E 

a 

c 

P 

P 

S 

g 

B 

& 

p 

E 

sd 

-P 

P> 

-P 

-p 

-P 

P> 

P* 

•P 

-p 

+3 

■p 

-p 

-P 

P 

-p 

-p 

■p 

p> 

-P 

d 

CO 

CO 

CO 

0 

CO 

CO 

CO 

CO 

0 

0 

0 

0 

CO 

CO 

0 

0 

(f) 

(n 

0 

0 

o 

o 

(D 

<D 

r-  ■ ' 

CD 

© 

CD 

(D 

(D 

0 

0 

_^0 

0 

0 

0 

.0 

© 

0 

0 

^0 

0 

0 

-p 

1+1 

•H 

Pi 

hO 


o 

P 

•H 

0 

0 

TS 

-X 

0 

fH 

•H 

d 

p 

P 

p 

■H 

> 

p 

1 — 1 

d 

0 

d 

0 

o 

d 

> 

•H 

(d 

d 

p 

X 

*d 

E 

o 

•H 

Q 

> 

bO 

P 

0 

d 

p 

0 

c:> 

1 

•H 

© 

-p 

o 

0 

o 

(!) 

• H 

X3 

1 — 1 

d 

0 

Pi 

d 

■id 

!i0 

> 

•d 

O 

o 

d 

X 

d 

■>. 

•d 

•d 

d 

cn 

PQ 

Q 

W 

w 

X 

X 

i-i 

i^q 

cd 

•H 

sP 

■a 

x: 

(D 


Pi 

o 

s 

05 


■ri  P^ 


a 

S 

I — I 
o5 
cn 


■H 

P 


(D 


CD 

2 


0 


SP 

c: 

0 

Pi 


-p 

u 

o 

2: 


■rs 

Ph 

cd 

D" 

0 

cn 


SP 

o 

■p 

pp 

-p 

•H 

E 


cn  cn 


P 

-Q 

O 

0 

0 

hP 

-p 

CO 

0 


-p 

c 
d 
I — I 
Pi 

<P 

o 

•H 

m 

sP 

0 

-p 

x 

pq 


PD 


v-D 
I — I 
CT' 
i-l 


! 

-P 

Dh 

bO 

bO 

bO 

bO 

Pt 

1 

■ d 

P 

P 

P 

P 

o 

P 

d 

d 

d 

d 

>> 

X 

X 

X 

X 

0 

Cl> 

rd 

P 

0 

0 

0 

0 

0 

o 

•P 

"D 

,x 

0 

,x 

d; 

d 

DJ 

d 

d 

g 

iH 

ccJ 

!D 

0 

X 

0 

0 

0 

0 

0 

0 

0 

(H 

rH 

d 

0 

1-^ 

0 

0 

0 

0 

© 

0 

0 

0 

fH 

Q 

■■ 

rn 

p 

p 

p 

p 

p 

p 

p 

Qh 

0 

0.) 

0 

> 

0 

0 

cd 

Cd 

0 

cd 

cd 

XJ 

0 

0 

• H 

(X) 

rO 

0 

m 

rH 

CTi  0 

0 

C~-  CM  "d" 

X 

Md 

■d- 

UM  UM  PO 

rH  rH 

00 

40 

0 

0 

C^- 

CM  CO 

'LTS  DCN  C—  id-  CM 

UMTN  r-d 

0 CM  0 

C—  Lr\  CM 

CM 

(d 

H" 

cd 

c~- 

CM 

CvJ 

CM 

ro 

CM 

CM 

rn  rn  00 

o-N  0 

rH  CT^  t—  OD  0 Lr\ 

00 

B 

rO 

rH 

#N 

#N 

#N 

•n 

<N 

•H 

ON 

:d 

C\! 

CM 

CM 

t — 1 

iH 

1 — 1 

rH 

o o o o o 

o o o o o 

O 'p-  O vO  Dc^ 


CO 


1 o 

g|  0 

3 i-t-’ 

o I d 

-^!  S-1 

0 i o 

bc  l a 

C , P 

d ! o 

O o 

>-ii  SP 

Id 

Ip3 


‘r^ 

s:  SP  sP  d d d 

0 0 0 0 0 0 

^ ^d  PP  dP  4P  PP 

txO  bX)  M hO 

0 1)  0 0 0 0 

I — i 1 — I 1 — I I — I I — I ' — I 

1 — I r—i  1 — I I — I I — 1 I — I 

<:  <d  ' P <P  <c:  ■■< 


0 pd 
© p 
f:i0  d 
d Pi 


0 0 


> 

'd 

d 

d 


d 

o 

0 

■H 


"CS 
P 
O 

Ph  > 0 d 

TP  0 -d  o 
P Pd  -p  Hi 


ro 

"d 

0 


d 

d 


•H 

X 

p 

0 


-d  pn  CQ  CO  CP  pp 


A - 15 


W,-^TSR  SUPPLY  SYSTS-S  Upper  Ohio  Basin 


CO 

L 

Clj 

B 

(D 

PC 


CO 

•n 

CD 

CD 


1 


>> 

I — I 
P-, 
P^ 
P 
tn 

o 

•H 


<2 


CO 

ed 

Co’ 

of 

t 

tc. 

;=) 

^tD 

o 

Co 

> c 

!-4  CD  CD 

o 

rH 

rH 

O 1 — 1 

o 

© CD  a a 

o 

ON 

ON 

O ON 

o 

to  4->  >>4^ 

o 

rH 

rH 

rH 

Lf> 

cfl  E-c  cd 

>w<^ 

• © 

o 

x 

X 

rH  X 

a ' 'p  u 

o 

o >.  5 H 

CL,  rO  CCS 

CM 

a 

O 

u 

X 

© 

© 

rH 

O 

+0 

a 

CO 

Ui 

C-. 

ccj 

a 

© 

j — 1 

© 

rH  Q? 

fH 

p 

p 

> 

rH 

> 

rH  t> 

rH 

o 

CO 

•H 

•H 

0)  -H 

(D 

CO 

pc: 

PC 

^ PC 

■p 

o 

© 

+3 

+0 

© 

■ci- 

© 

a 

ro 

t — 1 

•H 

CJN 

© 

■H 

1 — 1 

a 

m 

o 

W 

a 

OOOOU^OOOOOOOOOOOOOOOr^lc^OC3^(^iOO 
OOOOOOOOOOOOOmOOU^OO■Lr^m(Mlr^r^POOO 
CvJvDlJ^lr\roir\fX)aOvOlr\rH  CT^cj^rHU^u^vOooco  rH  mVr\v£)aoir\Oir\ 

^ 9%  9s  Vs  9%  0\  9S  9s 

C\l  cO  rH  rH  I— I CNJ  CNJ  rH  CNJ  OO 


>> 

>> 

>> 

>> 

>. 

>> 

>. 

>> 

>> 

>> 

>> 

>. 

>» 

>s 

>> 

>» 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

>> 

,© 

,© 

42 

42 

42 

42 

.42 

42 

42 

42 

42 

42 

42 

42 

42 

42 

,© 

42 

xi 

42 

-H 

fciO 

bO 

bO 

bO 

bO 

bO 

bO 

bO 

bO 

IjO 

bO 

bO 

bO 

bO 

bO 

bO 

bX) 

bO 

bO 

bO 

bO 

bO 

bO 

bO 

bO 

bO 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

1 — 1 

t — 1 

a 

1 — 1 

a 

a 

1 — 1 

rH 

1 — 1 

1 1 

1 — 1 

1 — 1 

1 — 1 

1 — 1 

rH 

1 — ! 

I — 1 

1 — 1 

r — 1 

1 — ( 

rH 

iH 

1 — 1 

rH 

rH 

rH 

fH 

o 

f — 1 

r4 

a 

iH 

a 

a 

1 — 1 

1 — 1 

r-| 

1 — 1 

1 — 1 

1 — 1 

1 — 1 

rH 

1 — 1 

1 — 1 

1 — 1 

, — 1 

rH 

rH 

a 

rH 

rH 

rH 

rH 

O 

<>: 

-i: 

<1: 

■< 

--2 

■=© 

-© 

■< 

<>: 

< 

■nj 

■=© 

-< 

<2 

<2 

© 

© 

© 

© 

© 

© 

O 

© 

© 

0 

P 

(L 

•H 

a 

=ij 

© 

© 

© 

© 

a 

m 

© 

© 

© 

p 

rH 

•H 

o 

•H 

a 

p 

© 

© 

© 

( — i 

4<S 

© 

T3 

1 — 1 

a 

0 

•H 

> 

+0 

>- 

> 

0 

© 

a 

© 

a 

© 

1 — 1 

0 

0 

© 

0 

© 

0 

© 

0 

> 

«H 

© 

a 

O 

© 

w 

0 

0 

a 

a 

© 

42 

a 

0 

a 

0 

© 

0 

a 

© 

© 

•H 

Q 

M 

© 

1 — i 

o 

•H 

© 

a 

© 

© 

CO 

m 

© 

© 

*tH 

a 

© 

© 

a 

O 

1 

© 

c! 

o 

© 

© 

a 

p 

a 

© 

>1 

© 

( — ^ 

ra 

© 

© 

© 

© 

© 

> 

CO 

X 

© 

© 

a 

0 

© 

P 

o 

© 

© 

© 

© 

© 

p 

© 

a 

( — i 

© 

© 

© 

© 

© 

© 

0 

© 

0 

a 

©<  p 

bO 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

P 

rH 

© 

© 

1 — 1 

, — 1 

rH 

a 

t — 1 

© 

© 

© 

cd 

a 

p 

a 

© 

© 

© 

CO 

m 

CQ 

pn 

CD 

o 

o 

CD 

0 

w 

M 

a 

C5 

c© 

0 

©5 

C25 

C5 

C5 

©3 

22 

PC 

a 

H 

H 

a 

a 

- 16 


I 


;R  supply  SY3TEI.1S  Upper  Ohio  Basin 


CO 

(rf 

S 

0) 

PS 


>> 


a 

Oh 

o 

in 

>> 

.H 

o 

>. 

G, 

0 

rH 

rH 

a. 

o 

Oh 

;3 

b£l 

o. 

Oh 

in 

O 

:3 

3 

CD 

CD 

CO 

o 

a 

•H 

& 

O 

o 

I — 1 

•H 

*H 

• 

f~^ 

rH 

3 

-a 

rO 

rO 

CL, 

”* 

3 

■< 

ii, 

CL, 

CD 




, — ^ 

, — ^ 

H 

H— ^ 

-3  O 

Oh 

r^H 

o 

Cxh 

o 

Ch  CL 

3D 

® O 

O 

H^ 

V 

> — r 

V — r N — r 

V — -- 

> 

3 

o o 

(D 

0 

vO 

CD  CD 

Oh 

a 

o 

o 

o 

o 

o o 

rH 

in  H^ 

>>  H^ 

o 

o 

o 

o 

o o 

CD^ 

(3 

3 

o 

ON 

o 

o 

S.Q  Lr\ 

, — 1 

• 

0 

w\ 

• 

#s 

H. — r 

Oh 

t3 

3 

CM 

CM 

rH 

?c 

o >. 

3 

H 

rH 

CL  -O) 

3 

Oh 

O 

L 

>> 

CD  CD 

rH 

CD  -P 

Oh 

3 

3 

O 3 

Oh 

t~^ 

0 

1 — ) 

CD  CD 

0 

3 ^ 

3 

1 — 1 

> 

rH 

0 > 

> 

O 

CO 

CD 

•P 

(D 

Sh  ’iH 

•rH 

in 

pS 

O 

oS 

3i 

3 

O 

0 

•H 

o 

+3 

-P 

LTNsTj 

o 

o 

O 

o 

o 

o o 

3 

o 

o 

1 — 1 

o 

UM  O 

PM  O 

o 

O 

o 

0 

0 

3 

3 

fH 

OJ 

o 

o 

o 

vO 

O 

o 

O UM 

CM 

o 

o 

oo  o 

.P 

o 

o 

C^J 

o 

o 

O 

LcM  O 

rH 

a 

rO 

rP 

j— 1 

o 

LO,  ITN  t—  CM 

O 

MD  C^- 

'PM 

CM 

o 

o 

o 

Lcm  c—  o 

'vO 

PM  l^CXD 

c~- 

i>-  00 

'rH 

CTn 

3 

9> 

cv 

#s 

Cv 

•> 

C\ 

rs 

-P 

rH 

Oh 

1 1 

f — 1 

1 — 1 

1 — i 

IP— 

rH 

1 — 1 

1 — 1 

CM 

H* 

in 

o 

W 

CL 

>> 

>> 

>. 

;p 

;>» 

>.  >. 

>. 

>1 

>> 

>> 

>> 

>> 

>> 

>1 

>, 

C 

3 

3 

rj 

3 

3 

3 3 

3 

c 

3 

3 

c; 

c 

H 

3 

3 

3 

3 

0 

0 

0 

© 

0 

0 

0 

0 

0 0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

3S 

-3 

,3 

-3  3S 

h3 

3S 

rH 

rC 

c ; 

x; 

3 

3: 

3S 

-P 

to 

^bO 

bO 

bO 

to 

bO 

tu3 

to 

hO  bO 

bO 

to 

to 

bO 

to 

to 

to 

to 

bO 

bfl 

bO 

bO 

bO 

3 

0 

0 

0 

ID 

0 

0 

0 

0 

0 0 

0 

0 

0 

0 

0 

CD 

0 

0 

0 

0 

© 

0 

0 

0 

3 

rH 

rH 

t — ! 

r-l 

1 — 1 

rH 

rH 

rH 

rH  rH 

rH 

< — 1 

1 — t 

rH 

fH 

rH 

fH 

rH 

, — f 

, — 1 

rH 

rP 

t 1 

O 

rH 

1 — 1 

rH 

rH 

rP 

r-t 

1 — 1 

rH 

s! 

t — 1 

rH 

rH 

rH 

1 — { 

rH 

fH 

( — 1 

, — ! 

1 — 1 

rH 

rP 

rH 

o 

-3 

■=3 

't: 

3 

<3 

■3  3 

cp^ 

- rj 

3 

3 

3 

3 

3 

3 

prq 

E-i 

•i; 


ss 


0 

0 

•p 

3 

0 

HP 

CO 

0 

q6 

0 

0 

1 — 1 

0 

•P 

i — 1 

3 

p 

3 

3 

3 

1 — 1 

>1 

rH 

hO 

3 

0 

CL, 

0 

3 

3 

3 

rH 

3 

•H 

TS 

0 

0 

3 

1 — 1 

( — I 'H 

3 

3 

3 

0 

HP 

HP 

rP 

'rH 

3 

'H 

HP 

rH 

rJ 

•H  > 

>. 

Ch 

HP 

3 

■3 

3 

3 

-P 

in 

in 

1 — 1 

> 

0 

3 

PS 

rH 

0 

0 

> -H 

L 

i — 1 

3 

ps 

3 

PS 

3 3 

0 

•H 

0 

CL 

0 

c 

1 — 1 

0 

0 

Jh 

•P  CO 

3 

0 

(rf 

•H 

CO  0 

0 

3 

3S 

as 

>> 

HP 

w 

1 — 1 

© 

3 

3 

CD 

>>  0 

CD  » 

3 

0 

3: 

bO  rP 

3 

bO  3 

rP 

HP 

HP 

3 

HP 

CO 

g 

3 

0 

3 

3 

> 

0 

-p  > 

HP 

s.: 

3 

3 

rH 

0 

3 HP 

HD 

3 

3 

3 

3 

© 

'3 

3 

0 

•H 

bO 

3 

© 

•H  -H 

3 

1 ’iH 

•rH 

•H 

0 

0 

0 

0 3 

0 

0 

0 

3 

0 

0 

3 

0 

3 

3 

s 

>> 

0 

3 

‘H 

C C 

CO 

1 3 

3 

S 

rs-  Z 

S 

3S 

s 

0 

CL 

CL 

Ph 

PS 

PS 

CD 

in 

E-h 

E-c 

E-* 

I 

I 


A - 


17 


WATER  SUPPLY  SYSTS'/iS  Upper  Ohio  Basin 


aJ 

a 

(D 

04 


CO 

"d 

CD 

<D 

s; 


C 
tci 
I — I 
CL, 

!L, 

CD 

-P 


•H 


CO 

y'~S, 

• 

'■d 

o 

Cm 

o 

O +3 

> 

C! 

nX) 

c, 

CD  CD 

o 

rH 

CD 

(D 

a,  a 

o 

ON 

CO 

P> 

>1  -p 

C\J 

1 — 1 

,d 

Eh  erf 

w 

o 

;i=» 

CD 

( — 1 

X 

O >»  C Eh 
CL,  ^ cti 


, — s 

V 

po  :=5 

PD 

o 

o 

CO 

^ 

N— ' 

' — ^ 

' — ' 

sO  'vO  nX) 

'X? 

MD 

rH  rH  fH 

rH 

o 

o 

pH 

ON  ON  ON 

ON 

o 

o 

1 — 1 1 — 1 ( — 1 

f — 1 

OJ 

o 

1 — 1 

x: 

r— J 

Cm 

O 

!-h 

CD  CD  rH 
CD  -P  CL 
P erf  0-, 
CS  -5  :rf 
O CO 
CO 


0) 


1-1 
, — ! 
CD 


, — 1 

iH 

1 — 1 

fH 

CD 

<D 

iS 

=s 

oB 

CO 

!L 

w 

-S£| 

C, 

rH 

CD 

rH 

o 

CD 

CD 

CD 

rH 

> 

rH 

CD 

CD 

CD 

> 

CD 

•H 

04 

Ch 

O 

Cl 

O 

•H 

04 

-d  o 

CD  -H 

-P  -P 

erf  ■=^  erf 

a CH-)  rH 
•H  ers  d 
-p  , — I Cl 
CO  o 

r-1  CL, 


OmOOOOOOOOOc— mOLr^,HOO^OOOOOOOLf^ 
OvtOOOOOOLfAOOvD^Otr-mOrO'^OOOOOOo- 
LOvOJ  O Ooou>vLrMr\CHLo,0  O'-0L(h,cX)  cDNirsu^vDU^co  OLr^^^Lr^co 


ro  m 


rH  CM  C\J  rH 


CM 


CM 


\ 


>» 

>> 

bO 

bO 

bO 

bO 

bfl 

bO 

ho 

bO 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

CD 

CD 

CD 

0 

o 

o 

o 

o 

O 

o 

o 

o 

erf 

erf 

erf 

erf 

erf 

erf 

05 

erf 

04 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

•H 

•H 

•H 

•H 

•H 

•H 

•H 

•H 

-P 

M 

bO 

hO 

hO 

■p 

-p 

-p 

•p 

-P 

■p 

p 

0 

0 

0 

0 

0 

<D 

d 

d 

d 

d 

d 

d 

d 

£4 

CD 

CD 

0 

0 

M 

0 

0 

0 

0 

0 

0 

0 

> 

> 

> 

> 

1 — 1 

1 — I 

xo 

xo 

rX) 

X3 

rO 

X3 

d 

, — 1 

rH 

1 1 

, — 1 

a 

a 

a 

s 

a 

a 

a 

a 

erf 

erf 

erf 

erf 

P 

P 

a 

a 

a 

o 

1 — 1 

1 — 1 

( 1 

, — 1 

d 

d 

d 

d 

d 

d 

d 

d 

0 

0 

0 

0 

d 

d 

w 

cci 

oj 

CO 

■< 

«4 

<rf 

■'ll 

<4 

•Xj 

< 

<sj 

< 

<5 

m 

(X) 

m 

|X1 

m 

CQ 

O 

o 

O 

o 

o 

o 

o 

o 

'Crf 

erf 

fl 

p 

1 — 1 

a, 

o 

'd 

, — I 

0 

•H 

•H 

CD 

d 

•pH 

•pH 

d 

0 

Trf 

CD 

, — 1 

Q) 

0 

0 

d 

o 

cc 

P 

ex 

P 

, — 1 

H 

•H 

erf 

iH 

PQ 

-P 

bO 

0 

0 

o 

d 

P 

•H 

erf 

p 

0 

u 

, — 1 

•H 

> 

■d 

d 

t — 1 

0 

d 

d) 

d 

(H 

p 

o 

0 

© 

p 

, — ( 

xrf 

p 

d 

•H 

•H 

p 

> 

•H 

d 

d 

o 

•rH 

0 

d 

d 

•H 

o 

O 

0 

hO^ 

d 

<rf 

d 

d 

p 

d 

o 

P 

cd 

0 

•H 

Q 

CD 

o 

-p 

> 

>> 

erf 

erf 

04 

pH 

0 

0 

CO 

o 

p 

0 

0 

•H 

© 

o 

a 

d 

Ch 

XS 

O 

1 

d 

CO 

Cm 

Trf 

"d 

bO 

d 

e3 

•H 

OL 

0 

, — I 

Ol  p 

O 

> 

> 

Trf 

> 

p 

p 

0 

C 

>» 

rQ 

d 

rH 

r-^ 

O 

erf 

d 

cd 

Ai 

bO 

B 

a 

p 

, — 1 

d 

0 

x> 

d 

erf 

d 

rH 

d 

CO 

d 

cd 

o 

d 

mH 

o 

p 

d 

P 

o 

erf 

erf 

(D 

0) 

erf 

O 

© 

erf 

0 

erf 

erf 

0 

erf 

o 

d 

d 

rH 

, — ( 

CO 

*0 

(XI 

Th 

:fn 

O 

CO 

CO 

Eh 

fH 

o 

> 

o 

CO 

(XJ 

o 

O 

Q 

M 

I 


A 


18 


WhTER  supply  SYSTEi/iS 


•H 

cn 

cd 

« 

Q 

•H 

o 

f.. 

S. 


cn 

CCS 

13 

® 

oc: 


CD 

TS 

OJ 

CD 


CD 


•ri 

o 

p 

> 

O 

o 

»-H 

u 

P 

CD 

0 

CD 

CD 

a 

3 

CO 

P 

>1  p 

CCS 

CD 

« 

<D 

a 

P 

o 

>> 

D-, 

dO 

(rf 

C*-i 

O 


<D 


Si  >> 
(D  r^ 


to 

vD 

rH 


o 

o 

CM 


0 

0 

Sm 

o 


^ ^ 3 

'^O  vO 
I — I r— C 
CT'  CT'  ex' 
I — ! I — I ' — I 


O p 

Qh 

p 

p 

CO 

p 

P 

Sh  ccS 

(D 

0 

.-1 

0 

0 

d ^ 

:3 

> 

> 

— 1 

> 

> 

o 

a:) 

•H 

•rH 

0 

*H 

•H 

CO 

nd 

cd 

Ut 

Pd 

'd  O 
® -H 
-P  -P 
ecS  '=i‘  ecS 
!=  m rH 

•H  3 
ps  I-H  P< 
CD  p 
W Oh 


>1 

+3 

s:; 

o 

o 


orn  or-i^rHOOOOOOOOOOOOOCDOrHOO'-c^ 

00^;'MM5^o!=^OOOC^OOOOvr^OOOOC^JOU^c- 

cr^'^uACNJ  cnjuauaO  t-  c- 

^ #sVn  ^ a^^  ^ 9\ 

I ^ r-t  rH  i-HrHrHi-H 


d 

0 

erf 

erf 

CD 

aS 

cD 

cD 

d 

d 

• H 

•H 

•pH 

•H 

•iH 

•H 

o 

o 

u 

d 

Sh 

P 

Sh 

•H 

•H 

JO 

JO 

o 

JO 

P 

Sh 

d 

B 

B 

g 

a 

1 

a 

cD 

d 

0 

erf 

o 

6 

cD 

o 

cD 

o 

3 

o 

( — \ 
O 

( — 1 
o 

(— H 
O 

'd 

P 

o 

Cn 


0 

0 

0 

0 

0 

0 

© 

0 

0 

P 

P 

P 

-p 

-f’ 

p 

p 

P 

•P 

P 

P 

P 

P 

P 

“T^ 

p 

P 

-P 

0 

0 

0 

0 

0 

0 

0 

0 

0 

jii 

Pi 

>> 

>. 

>1 

>> 

>> 

>> 

>. 

>> 

r-d 

cD 

cD 

cD 

cD 

d 

cD 

cD 

erf 

Ed 

Ed 

ptH 

Ih 

a 

E^h 

tL 

>> 


II 


1 — 1 

-P 

>. 

Cl 

0 

•P 

0 

o 

erf 

o 

Sh 

♦P 

0 

0 

0 

o 

■p 

P 

1— I -H 

o 

1 — 1 

•p 

o 

c 

d 

erf 

•r-l  > 

-p 

rP 

>-^•4 

o 

:3 

CO 

*p 

^ • P 

0 

•P 

o 

d 

cd 

o 

-H 

-p 

•P  Q 

rP 

o 

cD 

S 

0 

O 

-P 

( — 1 

a 

C 

c 

P 

> 

-p 

u 

> 

*P 

•p 

• P 

0 

rP 

P 

0 

erf 

0 

o 

erf 

ld» 

erf 

0 

0 

tn 

pL. 

fd 

CO 

CO 

H 

X 

bO 

U 

d 

4d 

CD 

P! 


(D 

S-. 


>)  >> 

CD  >)  CD  ecS 

ci)  -p  1 — 1 5 

SeJ  ‘fH  I — I bO 

P O ccS  ■r! 

> . -id  . 

P C Pd  X 

CD  C CD  CD  O 

d .CS  rH  P P o 

bO  Sh  bO  I — t CD  I — I 

CcS  d exS  -H  (D  H 


d C 
H O 
d aS  CD 
H O H 
CD  H I — I 
X3  P. 


P-i 

p-  'XO 
H I — I 
O CD 
•H 
-C3  P 
P C 
o d a' 

cop 

!-<  p d 


d;  p;  h:  -tJ  rrd  CQ  CQ 


o 

bO 

"d 

•H 

Pd 

p 
CD  d 
I — I d 
d p 
T3  CD 
P CD 
ri  dd 
o u 


A - 19 


WATER  SUPPLY  SYSTEMS  Upper  Ohio  Basin 


3 


CO 

tri 

a 

0 

cC 


to 

"d 

0 

0 


0 


o 

Cn 

0 

O 

O 

p 

d3 

D 

ft 

> 

d 

' — ^ 

— ^ 

V ^ 

w 

0 

0 

^ ^ 

— V 

. — N 

0 

0 

ft 

a 

'-o 

vO 

nX) 

'-D 

CO 

-p 

-P 

( — 1 

rH 

1 — 1 

rd 

0 

cd 

(ft 

Cft 

CTN 

CCN 

• 

b=. 

0 

1 — 1 

P 

1 — 1 

rH 

&. 

'ci 

d 

^ ^ 

o 

P 

X 

X 

X 

X 

Dh 

cd 

<+H 

o 

>> 

0 

0 

p 

o 

-P 

ft 

d 

d 

d 

AC 

5-. 

CCS 

ft 

0 

0 

0 

0 

d 

d 

> 

> 

> 

0 

o 

CO 

P 

P 

•H 

d 

CO 

ft 

ft 

ft 

o 

• 

Td 

o 

0 

•H 

-p 

p 

O 

o 

o 

o 

o 

a CO 

1 — 1 

o 

o 

cd 

O 

CVJ 

o 

o 

o 

o 

o 

CM 

CM 

1 — 1 

o 

a 

t — 1 

Lr\  csj 

LTN 

C\J 

U>v  U> 

CO 

vO 

•H 

d 

•V 

fp 

ft 

fp 

rH 

t — t 

0 

o 

M 

ft 

0 

© 

0 

0 

0 

0) 

0 

0 

0 

0 

© 

>> 

P 

•p 

P 

p 

P 

-p 

p 

P 

P 

r’ 

p 

p 

P 

p 

P 

p 

-p 

p 

-P 

P 

P 

p 

d 

0 

© 

0 

© 

0 

CD 

© 

0 

© 

0 

0 

d 

>> 

>> 

ft 

ft 

v’> 

ft 

ft 

ft 

ft 

o 

cd 

cd 

cd 

(d 

cd 

cd 

cd 

cd 

cd 

cd 

cd 

o 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

d 

© 

o 

1 — 1 

P 

1 

P 

p 

0 

•H 

o 

d 

1 — 1 

> 

d 

o 

rP 

d 

p 

© 

•-3 

0 

03 

d 

CD 

p 

'H 

d 

d 

0 

•H 

o 

§ 

•H 

> 

o 

d 

d 

1 — 1 

d 

p 

•o 

cd 

o 

> 

P 

Cd 

o 

cd 

cd 

CO 

P 

0 

o 

p 

p 

•H 

O 

nO 

X5 

0 

0 

Cf-t 

■Td 

o 

cd 

d 

O 

1 

p 

(-1 

<>-4 

d 

P 

0 

rH 

ft 

d 

•H 

0 

rCl 

0 

♦H 

P 

O 

p 

rH 

•ri 

P 

0-, 

d 

ft 

d 

cd 

'X^ 

cd 

o 

cd 

•rH 

d 

d 

o 

d 

P 

to 

W 

Prl 

ft 

ft 

c.d 

o 

ft 

►d 

X 

II 


ft 

ft 

ft  O ft 

ft  ft  ft  ft 

ft.---' 

ft— 

v^^ft— ^ ft— ^ 

ft—'  ft— 'ft— >s— ✓ 

— ft 

-'“•ft 

sO 

xO  ^ ft 

O \D  -ftO  O 

1 — 1 

1 — ! 

P CM  O 

1 — 1 H rH  O 

O^ 

cj^  cft 

O'N  ON  ON  O 

1 — i 

I — 1 

1 — 1 

1 — 1 1 — 1 rH  ^ 
ft—'  ft—'  ft— ''CO 

0 

^d 

© 

> 

p 

ft 

=>8 

W 

X X X P 

d 

d 

d d d 

d d d d 

0 

© 

0 P 0 

0 0 0 0 

> 

> 

> d > 

> !>  > > 

•rH 

•H 

P Ph  p 

P p P •'d 

ft 

ft 

ft  to  ft 

ft  ft  ft  05 

OOOU^OO^£)OOr^OOOOO 
OOOC\JOVr\U>OOC\JOOOOO 
O C^CO  <M  (N'-^cO  I>-CX3  t>-ON(r\J 


P 

1 — t 

I — 1 

9\ 

( — 1 

0 0 

0 

0 

0 

0 

© 

0 © 

0 

© 

0 © © 

© 

P 

p 

P 

p 

-O 

-P 

P P 

p 

p 

p p p 

-P 

P P 

p 

P 

p 

P 

-P 

P P 

p 

p 

p p p 

-P 

0 0 

0 

0 

0 

0 

© 

0 0 

© 

0 

0 © © 

© 

>>  X 

ft 

ft 

ft 

ft 

>» 

ft  ft 

ft 

ft 

ft  ft  ft 

cd  cd 

cd 

Cd 

cd 

Cd 

jd  oJ 

Cd 

cd 

cd  cd  cd 

oj 

ft  ft 

ft 

ft 

ft 

ft 

p3^ 

ft  ft 

ft 

ft 

ft  ft  ft 

d 

Arf 

S 

O 

o 

o 

p 

Td 

fio 

■o 

Td 

d 

d 

d 

cd 

a 

d 

o 

0 

•H 

p 

cd 

d 

d 

© 

ft  p 

p 

0 

d 

d 

p 

p 

p 

d! 

TO 

0 

( — 1 

hd 

d 

d 

1 — 1 

o 

d 

d 

P 

o 

p 

o 

a 

cd 

1 1 

0 

0 

P 

d 

0 

•H 

0 

d 

0 

d 

p 

o 

CO 

rH 

0 

O 

o 

0 

AC 

0 

P 

o 

1 — 1 

cd 

d 

o 

© 

A4 

o 

g 

CQ 

o 

•rH 

d 

ix^ 

r — 1 

o 

d 

d 

g: 

cd 

S 

(d 

0 

© 

Cd 

cd 

0 

o 

o 

o 

0 

0 

© 

►-q 

►d 

hd 

dl 

S 

s 

*■  ^ 

1 ^ 

S 

is; 

IS 

32; 

A 


20 


’^t^\TER  SUPPLY  SYSTEMS  Upper  Ohio  Basin 


I 


to 

i-, 

Gi 


B 


Q) 


p: 


CO 

'O 

CD 

CD 

S 


>> 
) — I 
P-, 
f 

P 

cn 

o 


I — I 
Oh 


CO 


o 

Cm 

V 

p 

CP 

O 

-p> 

13 

1> 

r~* 

•V.— ^ 

' — 

p 

p 

P 

p 

p 

p 

CP 

B 

vO 

'X) 

CD 

-H 

>1 

1 — 1 

rH 

E-i 

cd 

ON 

ON 

ON 

• 

0 

1— 1 

f~l 

r-H 

CP 

X) 

P 

o 

P 

X 

X 

X 

Cl. 

X) 

cd 

;n>  PD  ^3 


vO  vJD  vO 
1 — I I — t I — t 
CTn  O'-'  CJn 
rH  r-l 


f=^  Pm  1.J 


O O rH 
O CJN 
O Pi  rH 

»S  WX 

OP  r-‘  x; 


Cm 


Cm  Cm 


Cm  O 


pO 
O rH 
DOv  (JP 


vX) 

1— 1 

o o 

o o 

sO 

rH 

ON 

o o 

o o 

ON 

rH 

O C\J 

C3P  O 

rH 

9\ 

•x 

rr 

X 

rH 

ro 

X 

> 


Cm 

O 


°8  cr; 


p 

O 

P 

P 

-p 

>. 

( — 1 

Pm 

p 

p 

P 

p 

p p 

v; 

P 

P 

P 

CP 

p 

p 

p 

p 

p p 

P 

P 

P 

3 

P 

> 

> 

> 

> 

> > 

P 

o 

> 

o 

cn 

'H 

tH 

*H 

•H 

*H  'H 

P 

p 

«H 

CD 

pc' 

pci 

PC 

pd 

Pd  CP 

U 

CD 

Pd 

ro 

of^ 

p 

TO 

CiO 

M 

p 

P 

P 

CO 

c 

p 

P 

•H 

< — I 

p 

p 

a)  rH 

•H 

> 

> 

P 

rH 

p 

p 

P rH 

p 

•H 

■H 

Cl, 

CD 

p 

p 

P P 

Cl 

Pd 

Pd 

to 

o 

o 

o 55 

to 

X) 

(D 

-H 

cd  'd- 

S rO 

•H  CJP 
rH 
CO 
Crl 


o 

•H 

H> 

cd 

rH 

3 

Ph 

o 

Ph 


o 

c—  ir\  ITS  O 

O 

O 

vO 

ir\ 

o o o 

O O- 

(JN 

o 

O 1 — 1 

o 

o o 

o 

o 

O 

lA  CvJ  CNJ 

o 

O Itn  O 

ro 

UMOs  irx  O 

U>  CN 

1 — I 

rn 

o 

o 

o 

o o 

o 

o 

ir\ 

O vO  OO 

ixx  O 

O 

O 

O 

ex  U x rO 

D—  -vO 

1X00 

tr~- 

O vO  OO 

IX  vO 

lx  IX 

0\  «X 

#x  rx 

«« 

•X 

rx 

rx 

#X 

rx 

rx 

rx  rx 

1 — 1 rH 

lAI  rH 

C\J 

cH 

to 

rH 

cH 

C\j 

1 — 1 

C\J  CNJ 

P 


o 

xs 

P 

P 

P 

P 

fl) 

P 

p 

p p 

P 

p 

p 

(D 

p 

p 

M 

cd 

>> 

-P 

-P 

-P 

-p 

-P 

-p 

-p  -p 

-P 

-p 

-p 

-p 

-p 

■p 

-P 

-p 

p 

p 

p 

P 

p 

p 

C 

-p 

HK 

-P 

-fJ 

-p 

-P 

-p 

-p  -p 

H-^ 

-p 

H-'’ 

-O 

-p 

-p 

p 

© 

© 

Sd 

p 

P 

P 

p 

•H 

cd 

cd 

P 

P 

P 

P 

p 

P 

p 

0 P 

P 

p 

P 

CD 

p 

p 

p 

© 

© 

p 

CO 

p 

P 

p 

-P 

•H 

ps 

>> 

Co 

Co 

Co 

Co 

Co 

lo 

>x  fa 

fa 

fa 

fa 

>> 

fa 

fa 

p 

p 

p 

p 

p 

P 

p 

P 

o 

Cd 

cd 

cd 

jd 

cd 

Cd 

id 

cd 

cd 

cd 

cd 

d 

p 

o 

o 

o 

p 

p 

P 

P 

p 

3 

C 

o 

A. 

(m 

Cm 

fa 

fa 

fa 

fa 

(m 

fa 

fa 

li 

fa 

fa 

fa 

X 

o 

O 

O 

CD 

CD 

fa 

M 

p 

w 

o 

© 

cd 

P 

sd 

Cd 

■H 

o 

c 

r 

o 

© 

3 

o 

£ 

p 

•H 

rH 

© 

p 

•H 

*H 

P 

Cm 

H 

rH 

rH 

c 

P 

r-H 

p 

O 

dS 

O 

•H 

iH 

P 

3 

1 — 1 

•H 

-H 

O 

o 

dS 

Sd 

x> 

-H 

-p 

sd 

o 

> 

•H 

p 

•H 

fa 

•H 

> 

Sd 

Sm  -p 

*H 

fa 

cs 

p 

p 

bO  -p 

3 

-p 

> 

p 

r — 1 

iH 

cd 

> 

•rH 

cd 

P 

-P 

o 

p 

rH 

>-3 

p 

Sm 

c 

© 

fa 

p 

-p 

fa 

P 

O 

• 

•H 

•H 

CO 

x; 

P 

Sd 

p 

rO 

o 

p 

p 

p 

• H 

© 

PC 

© 

Q) 

o 

P 

•H 

P 

o 

3 

"O 

O 

1 

O, 

> 

P 

p 

x> 

3 

o 

P o 

P 

p 

-p 

PC 

o 

r-l 

•rH 

-p 

> 

O 

fa 

cd 

P 

Cd 

rO 

*H 

•H 

•H 

p 

rH 

a, 

p 

v5  O 

cB 

c 

r-H 

© 

•H 

p 

o 

rH 

JH 

fa 

cd 

3 

-P 

P 

o 

3 

r-H 

rH 

P 

p 

*H 

p 

O' 

O P 

p 

P 

Cd 

o 

p 

© 

cd 

o 

P 

P 

3 

© 

P 

CO 

O 

O 

O 

fa 

fa 

fa 

fa  (an  CO 

to 

fa 

CQ 

CD 

pq 

O 

s 

fa 

A 


21 


WATER  SUPPLY  SYSTEi^IS  Upper  Ohio  Basin 


m 

cd 

a 

(D 

PC 


w 

© 

© 


(>• 

pH 

a 

ft 

:s 

m 

o 

•pH 

pH 

riPl 

ft 


© 

o 

t::) 

ft 

13 

13  :3  13  c:) 

ft 

13 

13 

■H- 

■ri 

o 

ft 

'*«— 's..^  N— X N—-* 

p 

's_-» 

© 

o 

o 

ft 

^ — . 

^ ^ 

> 

v£) 

vO 

vO  'vO  vO 

xO 

■sD 

0. 

Oi 

© 

© 

o 

( — 1 

o 

rH 

rH  rH  rH  O 

o 

rH 

1 — 1 

1 — 1 

© 

OJ 

ft 

g 

o 

o 

On  CTn  O 

o 

CTn 

ON 

ON 

CD 

ft 

ft 

t-- 

t — 1 

H" 

1 — 1 

rH  1 — 1 rH 

H" 

rH 

rH 

1 — 1 

cd 

tH 

ra 

^ — p 

«v 

9\ 

N.^ 

p 

• 

© 

X 

1 — 1 

X 

x:  X 

1 i 

X 

X 

X 

ft 

ft 

0. 

o 

>. 

S 

S-I 

ft 

ft 

cd 

ft! 

© 

© 

ft 

0< 

o 

O 

S-. 

>> 

© 

® 

1 — 1 

© 

=>« 

o 

ft 

ft 

cn 

0 

X 

Oh 

cd 

ft 

© 

© 

© 

rH 

rH  rH  Q)  1 — 1 

( — 1 

0 

rH 

© 

pi 

pi 

© 

© 

© 

1 — 1 

rH  rH  0 rH 

t — 1 

0 

1 — 1 

© 

o 

CO 

Sh 

Oh 

0. 

^(V 

0 (D  0 

© 

$H 

0 

Oh 

CD 

o 

O 

o 

^ O ^ 

O 

O 

ft 

O 

© 

•H 

ft 

ft 

o 

or^  O 

O 

Oft  o 

O 

o 

o 

O 

o 

u^  O 

O 

O UN  C3N 

O 

o 

O 

O 

O CO 

O 

o 

o 

cd 

H" 

cd 

o 

CNJ 

o 

O 

rH 

O 

O 

Oo*  O 

O 

o 

rH 

o 

O 

O 1 — 1 

rH 

o 

CNJ 

CM 

o 

UN  O 

(ft  UN  O 

o 

a 

m 

I — 1 

CO 

c—  Oft  ir\  u>v  iov  O 

O 

otn 

CM 

M3  CO 

ON  o 

U^  UN's© 

o 

CM 

nD 

Un  CJN  UN 

UN,  C~- 

CM  nD 

•H 

ON 

Pi 

•v 

** 

«H 

Vk 

VH 

r. 

ft 

ft 

ft 

rH 

1 — 1 

rH 

CN 

t — 1 

(M 

1 — 1 

ft 

t — I 

© 

o 

ft 

ft 

sd 

Sd 

Sd 

Sd 

Sd 

sd 

Sd 

erf 

o 

o 

o 

o 

o 

o 

o 

cd 

erf 

Cd 

cd 

cd 

erf 

cd 

cd 

cd 

cd 

cd 

cd 

cd  cd 

cd 

© 

© 

© 

© 

© 

ra 

© 

>» 

c 

CJ 

o: 

C 

fl 

P-H 

§ 

sd 

H 

c 

d 

sd 

sd 

Sd  Sd 

sd 

Oh 

Oh 

Oh 

Oh 

Oh 

Oh 

Oh 

Sd 

Sd 

q 

ft 

cd 

ro 

cd 

cd 

cd 

cd 

cd 

cd 

3 

cd 

irf 

cd 

cd 

cd  cd 

cd 

© 

© 

© 

© 

© 

© 

© 

cd 

cd 

cd 

c 

*H 

•H 

•H 

-H 

pH 

*H 

*H 

•H 

•H 

•H 

•H 

•rH 

•H 

•H 

•H  -H 

•H 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

© 

© 

© 

pi 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft  ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

X 

X 

X 

o 

C 

SO 

C 

0) 

o: 

C 

sd 

sd 

sd 

Sd 

C 

Sd 

c; 

Sd  sd 

Sd 

© 

© 

© 

© 

© 

© 

© 

o 

o 

q 

o 

H 

M 

ft 

HI 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

M 

ft 

ft 

ft  ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

m 

rH 

a 

© 

o 

© 

S3h 

C 

© 

a 

o 

sd 

bO 

'H 

Oh 

•H 

© 

•H 

Oh 

CO 

© 

© 

© 

ft 

© 

cj 

pi 

© 

-P 

© 

1 — 1 

•H 

0. 

1 — 1 

G 

ft 

© 

§ 

sd 

Oh 

pQ 

pH 

Sd 

q 

•H 

> 

O 

ft 

o 

o 

*H 

© 

Oh 

o 

o 

© 

ro 

Oh 

cd 

pH 

© 

© 

cd 

> 

•H 

ft 

> 

© 

ft 

o 

Oh 

Sd 

© 

Q, 

03 

© 

Oh 

dcd 

Oh 

•H 

sd 

o 

X 

•H 

Q 

O 

rH 

s 

© 

© 

•H 

Ph 

Oh 

-P 

X. 

r; 

•H 

© o 

d 

cd 

ft 

© 

© 

rH 

© 

> 

o 

O 

1 

a 

erf 

o 

0! 

•H 

o 

pH 

1 — 1 

© 

© 

s:J 

Oh 

•H 

© 

© ft 

Oh 

-p 

'H 

Sd 

sd 

© 

•H 

-H 

( — 1 

© 

ft 

ft 

a 

X 

0. 

Oh 

cd 

*H 

© 

© 

o 

H 

pS3 

ro 

ft  ft 

ft 

•H 

Sd 

Oh 

© 

fclO  r-H 

© 

o 

X 

m 

pi 

o 

o 

•H 

Cd 

ft 

Oh 

© 

© 

o 

PS 

O 

o 

O 

o 

•H  cd 

© 

q 

o 

O 

Oh 

•fH 

erf 

© 

>> 

ss 

a 

CO 

o 

u 

Q 

ft 

O 

ft 

Ha 

J 

a 

PC 

od 

CO  ^ 

ft 

o 

O 

o 

CO 

> 

o 

Q 

w 

A - 


22 


VfATER  SUPPLY  SYSTEMS  Upper  Ohio  Basin 


CO 

u, 


55 

cc; 


a 

•H 

O 

+’ 

> 

a 

5_, 

erf 

(D 

rH 

CO 

CO 

Oh 

(D 

-p 

Prf 

a 

CQ 

d 

Q) 

'X3 

O 

a 

n 

r— 1 

O 

•iH 

o 

0 

ex 

O 

-P 

•H 

> 

a. 

-H 

o 

a 

a 

a 

cn 

•H 

Oh 

'H 

a 

o 

O 

a 

M 

•H 

rH 

-p 

rH 

X 

CO 

'ci 

O 

•H 

a 

a 

Q 

d 

Oh 

CO 

03  o 

<+H 

0 CO 
> 

O +■> 

a 

la 

X) 

CD  CtH  Oh 

Oh  Oh  Oh 

CD 

03 

7D 

CO 

0 0 
X.  a 

>H  M 

0 0 

C/)  -p 

i>>  -p 

vX> 

NO 

nD 

NO 

erf 

H a 

1 1 

rH 

1 — 1 o o 

vx  o o 

o 

1 — 1 

, — 1 

o 

o 

0 

CON 

C7N  o CO 

CM  O O 

o 

ex 

ex 

o 

ex 

't3  a 

1 — 1 

, — 1 

rH  ex  <3J 

, — 1 ca 

XO, 

1 — 1 

1 — 1 

CM 

o >> 

a Ah 

•n  c\ 

^ r- 

Oh  X> 

X 

x; 

X 

CM  ,H 

X 

X 

, — 1 

bO 

a 

•H 

<+H 

a 3d 

o 

cy 

X 0 

a 

>> 

ra 

0 

CO  0 

0 0 

0 

bO  bO 

bO 

a 

<3  -p 

IX, 

XJ 

a a 

x: 

3d 

a CO 

o 

a a 

•X 

0 

•H  ‘H 

CD  ( — 1 rH 

rH  r-H  0 

0 

0 

•H  , — 1 

rH 

a tj: 

a 

0 

a a 

0.)  t — 1 < — 1 

1 — 1 rH  0 

0 

0 

a 1 — ! 

.H  t3 

o 

CO 

a 

Ph  X 

u (D  (r> 

0 0 

a 

a 

X 0 

0 a 

CO 

o 

C/O  CO 

o ts  ir; 

^ o 

o 

o 

CO 

is  erf 

0) 

-p 

qS 


CO 


o 

•H 


o 

IX. 


o 

O 

oo 

o 

o 

o 

O 

O 

O 

CNJ 

o 

XX, 

O 

o 

o 

o 

o 

o 

XX,  XX, 

o 

o 

o 

a 

xr^ 

O 

, — 1 

o 

o 

o 

O 

O 

O 

rO 

XXv 

m 

o 

o 

o 

o 

o 

o 

nO  CO 

o 

o 

o 

m 

1 — 1 

vO 

XTN 

XP\ 

Xx, 

o- 

CO 

r-H 

XX, 

O 

nD 

o 

NO 

nD 

ex 

nO 

XIA 

CO 

O XX, 

(X 

XX, 

XX, 

ON 

a 

•v 

«\ 

a\ 

r. 

9\ 

rH 

X 

rH 

1 1 

1 — 1 

cH 

1 — 1 

rH 

1 — 

CNJ 

X 

X 

X 

+0 

X 

-P 

-p 

X 

X 

X 

0 

0 

0 

® 

0 

0 

0 

0 

0 

a:) 

0 

0 

o 

O 

o 

a 

a 

a 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

hO 

bO 

bO 

a 

a 

s:^ 

a 

+3 

^6 

erf 

c5 

0 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

0 

0 

o 

0 

a 

0 

0 

0 

-p 

0 

0 

0 

0 

0 

0 

© 

0 

0 

0 

0 

0 

a 

a 

a 

a 

a 

U 

a 

a 

X 

X 

X 

s 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

© 

0 

0 

a 

a 

cd 

a 

o 

t'-A 

X 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

to 

> 

> 

> 

a 

a 

0 

a 

o 

-P 

o 

. — 1 

0 

•H 

3d 

-p 

, — 1 

0 

a 

CO 

u 

O 

1 — 1 

0 

t3 

•H 

> 

a 

X 

rH 

•H 

0 

O 

rH 

rH 

f— 1 

.id 

a 

o 

a 

1 — 1 

•iH 

> 

K 

Ti 

-p 

a 

0 

X 

0 

a 

0 

o 

a 

a 

rH 

0 

> 

•H 

S 

a 

p> 

33 

s 

P-) 

a 

0 

0 

a 

0 

-p 

a 

0 

O 

bO 

>» 

r*H 

•H 

Q 

rH 

o 

o 

0 

a 

X 

o 

0 

s 

o 

a 

X 

o 

a 

'H 

>> 

0 

X 

(D 

C.H 

O 

1 

0 

rH 

X 

1 — 1 

a 

0 

>> 

0 

a 

o 

X 

Q 

o 

X 

a 

a 

1 — 1 

O 

X 

1 — 1 

X 

CO 

X 

33 

N 

■r) 

>s 

a 

•H 

a 

a 

. — ! 

a 

a 

0 

o 

0 

rH 

a 

o 

X 

a 

o 

0 

a 

CO 

0 

a 

cd 

a 

•H 

o 

a 

o 

a 

O 

0) 

0 

• H 

a 

a 

0 

X 

a 

0 

o 

X 

o 

P 

X 

CO 

:i: 

orf 

ca 

o 

X 

Cl3 

X 

>-3 

►31 

ai 

•H 

ci*  X 

to 

p 

CQ 

X 

X 

<rf 

s 

CH 

X 

A 


23 


WATER  SUPPLY  SYSTEivIS Upper  Ohio  Basin 


CO 


ct: 


CO 

-C5 

CD 

Ql 


CO 


“1*^ 


CD 


35 


> 

o 

ft 


w 


M 

•H 


O 

> 

5-. 

CD 

CO 

0 

CP 


0 


» 

T3  O 

ft 

ft 

L‘J 

pTH 

0 O 
> 

P u 

O -p 
P 

0 a; 

vo" 

0 0 

pH  n 

o 

1 — 1 

O 

o 

O 

CD  -P 

>1  S-o 

o 

O 

o 

O 

ft  ccS 

CTvJ 

rH 

Cc^ 

o 

ON 

• ►?» 

0 

•% 

ft. 

o :>> 

Dh  ^ 

T3  C. 
ft  ft 
0 

C\J 

X 

C\J 

CM 

ft 

o 

fn  >> 


0 0 iH 


o 

ft. 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

0 

0 

0 

0 

0 

ft 

ft 

0 

0 

J> 

0 

0 

o 

CD 

ft 

ft 

•H 

ft 

ft 

CD 

O 

CD 

CP 

o 

o 

E 

-ri  o 

0 -H 
-p  -p 
ccJ  '=J'  crt 
£3  ro  ft 
•P  CTv  3 
-P  ft  P^ 

0 o 

W CP 


cMOOOOOD0is0c~-0OOf^OiXNOOOOcX)Oir\vi)OO 
rHOOOOOCMC\4ftOOCf^rHOC\JOOU-\OtHOcrvJrOOO 
tr\v>DO  OU>0  [r~-';l-vDrnOU>^U>0 

rO  rH  CNJ  rH  I — I I — I « — < I — I r-H  ^ C\I  rH  t — I C\1 


ft 

ft 

ft 

ft 

ft 

ft 

ft  ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft  ft 

ft 

C P 

ft 

ft 

ft  ft 

o 

O 

o 

o 

O 

o 

o 

O O 

o 

O 

O 

o 

o 

O 

O 

o o 

O 

o o 

O 

o 

O O 

-p 

-P 

-p 

-p 

-P 

•p> 

■P  "P 

-P 

-P 

-P 

-p 

■p 

-P 

-p  -p 

-P 

-p  p 

P 

p 

P P 

bO 

bO 

bO 

bO 

bO 

to 

hO 

bO  bO 

bO 

bO 

hO 

bn 

bO 

bO 

bO  bO 

bn 

hO  bO 

bO 

bO 

bO  bO 

>> 

ft 

(-4 

ft 

ft 

ft 

ft  ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft 

ft  ft 

c 

ft  ft 

ft 

ft 

ft  ft 

-p 

*P 

•H 

•H 

•H 

•H 

*H 

•H 

•H  *0 

*H 

•iH 

'H 

'H 

'0 

•0 

•0  *0 

*0 

■0  *0 

•0 

•0 

•0  -0 

ft 

ft 

X\ 

ft 

ft  ft 

ft 

ft 

X 

ft 

ft 

ft 

ft  ft 

ft 

ft  ft 

ft 

ft 

ft  ft 

ft 

0 

CO 

CO 

0 

CO 

CO 

0 

0 0 

01 

0 

16 

CO 

0 

0 

0 

0 0 

0 

0 0 

0 

0 

0 0 

o 

d 

0 

d 

d 

0 

0 0 

0 

ft 

,0 

d 

0 

ft 

0 

0 0 

ft 

0 0 

ft 

0 

0 0 

o 

& 

‘‘3* 

5jSw 

^ 

ft 

0 

o 

.-4  , 

•0 

bO 

ft 

0 

bO 

ft 

0 '*-< 

rH 

■0 

ft 

ft 

ft 

bnt>  ft 

>>  § 

•iH 

> 

O 

ft 

ft 

ft  . — t 

0 o 

> 

•0 

0 

ft  0 

CO 

ft 

ft  r’l  CQ 

ft  p 

•H 

Q 

ft 

CO  .H 

ft 

0 

ft  h 

p >> 

CJ) 

1 

® 

0 . — 1 

•r+ 

bn 

0 ft  ft 

ft  0 

ft 

ft 

rH  0 

0 

. — 1 

P 0 0 

-0 

ft 

CD 

ft 

•< 

4->  > 

t;  H! 

. — 1 
cn 

ft 

m 

0 erf 

O 

g a> 


O 

0 

o 

0 

ft 

p 

0 

. — 1 

H" 

ft 

Pd 

0 

.-1 

ft 

0 

o 

o 

> 

•0 

0 

• 

p 

ft 

ft 

0 

■0 

H 

> 

P 

>. 

0 

O 

o 

o 

N 

d 

ft 

V ^ 

ft 

P 

ft 

0 

ft 

S 

ft 

ft 

ft 

0 

o 

0 

o 

CO 

ft 

0 

0 

O 

0 

0 

ro 

'V 

0 

p 

PS 

P! 

1 — 1 

p 

ft 

P 

bn  ft 

ft 

bO 

0 

CD 

>» 

0 

o 

o 

rH 

<fti 

s 

o 

ft 

d 

. — 1 

ft 

0 

ft 

ft 

0 

0 

■0 

•rH 

o 

0 

o 

(0 

(D 

•0 

o 

0 

w 

£. 

eft 

X 

n: 

•ft) 

ift 

ft 

ft 

a 

A - 24 


UTER  SUPPLY  SYSTEMS  Upper  Ohio  Basin 


CO 

u 

erf 

e 

0) 

cc 


CO 

x) 

CD 

(D 


>> 
I — I 

a, 

Ph 

3 

to 

o 

•H 


£ 


CO 


tD 

o 

ft 

(D 

o 

O ft 

> 

srf 

S-. 

Sh 

CD  (D 

(D 

(D 

ft  S 

CO 

-P 

>1  ft 

(rf 

H erf 

• 

ft 

03 

XS  Sh 

o 

q e-h 

ft 

ftl 

rf 

ft 

o 

;h 

(D 

CD 

1 — I 

O 

ft 

ft 

Sh 

.erf 

ft 

3 

o 

to 

3 

CO 

-P 


CO 

W 


o 


^ y — 

O ft 

O 3D 

' N ✓ 

' — ^ ^ — y 

*«— N, 

vO 

sO 

o 

o o 

O rH 

o 

los  O 

ON 

to,  cr^ 

o 

CO  to, 

r-H 

CM  ft 

«v 

N«^ 

•- ^ 

CM 

X! 

X 

bO 

•H 

Sh 

ft 

CO 

=8 


M 

bO 

<3  P 

AJ 

tD 

•H 

(D 

03 

CD 

CD 

CD 

l4 

> 

OD 

CD 

(D 

St, 

‘H 

Sh 

Sh 

Sh 

CO 

lO  cC 

CO 

O 

O 

•iH 

lo- 

o 

o o 

o 

o 

O 

o 

CM 

O 

O oo 

o 

o 

o 

o 

O 

O oO 

O 

o 

vO 

O 

rH 

tfN  O 

j__j 

co 

o 

o o 

o 

O CO 

o 

vD 

o 

O 

fH 

to,  O 

o 

to,  O 

O 

rH 

O 

o 

O 

CM 

C3N  O 

ro 

ft 

vO 

rO  CO 

to,  t- 

to,oO 

O 

to,  CO 

to,  rO  tr^  O 

rO  to,  CM 

tfb  ft 

to,  e-- 

vO 

CM 

7$ 

O, 

»\  •N 

•s 

#V 

«s 

rs 

rs 

a\ 

rH 

rft 

1 — I 

CM  ft 

rH 

1 1 

1 — ! 

ft 

ft 

r — 1 

t 1 

rft 

1 — 1 

rH 

o 

CL, 

xi 

xi 

o 

O 

Xi 

xi 

ft 

ft 

ft 

ft 

ft 

ft 

a 

3 

3 

3 

3 

3 

G 

3 

3 

3 

3 

3 

3 

3 

c 

3 

3 SD 

ft 

3 

3 

s:; 

3 

3 

3 

erf 

erf 

rf 

erf 

erf 

ra 

erf 

rf 

erf 

erf 

rf 

erf 

erf 

o 

o 

o o 

o 

o 

O 

o 

o 

o 

o 

o 

r — i 

t — 1 

rH 

r — 1 

ft 

r — ! 

ft 

r — S 

rH 

ft 

rft 

r — 1 

1 — ( 

-P 

ft 

-p  -p 

-p 

-p 

-P 

-H 

•H 

ft 

ft 

c 

ft 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

M 

bO 

bO  bO 

to 

DJD 

bO 

bO 

bO 

0 

bO 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

C 

SD  S 

S3 

S2 

3 

<— * 
-H 

3 

0 

3 

o 

O 

O 

o 

O 

O 

O 

o 

O 

o 

O 

O 

O 

ph 

•rH 

•iH 

•rH  •rH 

•H 

• fH 

•H 

•H 

•iH 

•H 

•H 

0 

•H 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

(ft 

o: 

ft 

ft  ft 

,-C 

s: 

x: 

ft 

0 

ft 

ft 

ft 

ft 

ft 

ft 

-U 

p’ 

ft 

ft 

ft 

ft 

ft 

ft 

CD 

CO 

CO  "co 

m 

CO 

CO 

CO 

m 

'*(0 

w 

c 

ro 

ro 

CO 

CO 

ro 

CO 

CO 

CO 

(0 

CO 

ro 

ro 

ro 

ro 

erf 

,crf  erf 

qS 

erf 

cS 

,_rf 

o 

rf 

,0 

.0 

0 

0 

0 

0 

0 

0 

_0 

0 

.0 

0 

o 

O 

f5  ■'3 

r r* 

ft 

— * 

ft 

r' 

ft 

0 

ft 

rft 

O 

•rH 

•H 

G 

> 

-P 

§ 

o 

03 

CO 

CO 

O 

0 

o 

ft 

•H 

(/] 

ft 

•H 

3 

C 

1 — 1 

ft 

ft 

erf 

0 

1 

, — i 

JSp 

0 

bO 

§ 

::3 

, — j 

3 

0 

CO 

o 

r — ( 

rH 

•H 

•rH 

03 

0 

tH 

U 

3 

o 

xi 

0 

3 

>4 

•fH 

3 

0 

0 

r — 1 

0 

Q) 

Drf 

r — 1 

•rH 

»> 

> 

1—4 

•p 

3 

cr< 

o 

3 

3 

3 

fH 

o 

© 

> 

3 

ft 

bil  rH 

0 

ft 

•rH 

•H 

d 

ft 

O S3 

> 

erf 

o 

ft 

ft 

erf 

ft 

rH 

3 

3 

G 

•rH 

3 

3 

CO 

> 

•H 

o 

Q 

5! 

03 

ft  erf 

ft 

ft 

> 

rf 

r — 1 

'P 

3 

erf 

0 

ft 

0 

•H 

> 

ft 

ro 

O 

0 

0 

o 

r-* 

ft  > 

-p 

erf 

<x> 

•P 

-P 

ft 

-p 

0 

0 

bO  xi 

0 

Ct 

0 

ft 

a 

ft 

CD, 

SD 

o 

o o 

3 

P 

r— i 

CfJ 

CO 

m 

0 

rH 

a 

> 

b£i 

erf 

erf 

3 

cd 

14 

erf 

o 

ft 

3 

erf 

in 

03 

•rH 

•H  nH 

o 

-p 

0 

«3 

0 

0 

o 

o 

r — 1 

erf 

3 

3 

erf 

rH 

'o 

3 

3 

0 

O 

3 

ft 

ft 

ft  CO 

CO 

CO 

t> 

> 

ft 

•=rf 

<rf 

CQ 

CQ 

CQ 

CG> 

o 

CD 

CD 

« 

(ft 

CD 

- 25 


WATER  SUPPLY  SYSTEi^iS  Upper  Ohio  Basin 


u 

cti 

a 

o 

CC 


>> 

>> 

>» 

1 — 1 
Pi 

1 — 1 

rH 

( — 1 

ft 

a 

a 

a 

3 

Oh 

04 

Ph 

CO 

to 

p 

Ti 

w 

CO 

CO 

P 

CD 

-P 

CD 

0 

0 

0 

cd 

•H 

H 

•H 

3 

1 — 1 

H 

< — 1 

cr 

rQ 

XI 

p 

CO 


p 0 

0 -p 

33  -p  :=> 

ft 

CD 

^3 

P3  pD  p) 

> 

P 

— — 

' — ^ 

p p 

P P 

^ p ^ 

p p 

ft  a 

vO 

vO 

\£)  vO  vO  vD 

CO  -P 

>.  +’ 

tH  3 r-| 

0 

0 

1 — 1 

iH  iH  (H  1 — 1 

3 

Eh  3 

ON  > O'v 

0 

0 

CT' 

ON  ON  ON  ON 

• is 

P 

1 — 1 ’H  1 — 1 

sD 

cH- 

iH  fH  rH  rH 

ft 

xJ  P 

^ c 1 ^ 

•V 

N.w-'' 

0 

P Eh 

X Ph  x: 

0-1 

X X X ^ 

ft  X5 

3 

o 

•H 

-P 


cd  csj 

a m rH 

•H  cr^  3 

-p  I — I 
CO  o 

la 


■t3 


o 


O 

O 


>> 

(D 

CD 

tH 

P X) 

P 

Pi 

P! 

P 

P 

P! 

0 

-P 

O. 

p 

•H  P 

P 

P 

P 

P 

P 

P 

P 

u 

ccJ 

0-. 

p 

P P 

> 

P 

P 

P 

P 

> 

P 

;:5 

p 

ft  P 

'H 

P 

P 

P 

P 

•rM 

P 

Sc 

CO 

CD 

CO  0 

ft 

0 

0 

0 

0 

ft 

0 

CM^OOc0OOc0  1.i>vOOo-00VP\U-\OOOOOOOOs£)OOO 
^^l-IU^OrHO0'^i-C>-OU^(^Jr^r-^(^JOOOr^'-^^OOO^0OOO 
vDLr^C^'U^U^O'-f^O'^'vOvDU^1J^I^-Lr^[:— vOU^COOO'Lf^U^OOO  OoOU^CM 

A ^ ^ ^ ^ 

ro  CM  rH  rH  rH  rH 


X) 

Xi 

X) 

X) 

X! 

X5 

"d 

X* 

XJ 

X) 

X3 

xs 

xi 

'3 

Xi 

xi 

xi 

xi 

Xi 

xi 

xi 

3 

3 

3 

3 

3 

C 

3 

3 

3 

3 

3 

c 

3 

3 

3 

3 

G 

3 

G 

G 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

S 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

1 — 1 

1 — ! 

( — 1 

1 — 1 

rH 

1 — 1 

1 — 1 

I — 1 

! — 1 

( — 1 

1 — 1 

rH 

rH 

rH 

rH 

rH 

r — 1 

rH 

t — i 

t — 1 

1 — 1 

tH 

rH 

t — 1 

rH 

r — 1 

t — 1 

P 

P 

p 

P 

P 

P 

0 

P 

P 

p 

p 

P 

P 

P 

P 

p 

P 

p 

p 

p 

p 

P 

P 

p 

P 

P 

p 

P 

P 

p 

P 

P 

P 

u 

P 

P 

P 

P 

P 

P 

P 

P 

p 

P 

p 

p 

P 

p 

P 

P 

p 

P 

P 

p 

r>> 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

-p 

a 

a 

a 

a 

a 

a 

e 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

3 

-p 

+3 

-p 

■p 

+3 

43> 

-p 

+3 

-p 

x> 

-p 

-p 

-p 

-p 

■¥> 

■p 

+3 

-p 

-p 

-p 

3 

x> 

+3 

3 

3 

w 

p 

w 

m 

p 

p 

CO 

p 

P 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

p 

0 

p 

p 

p 

p 

p 

p 

0 

p 

P 

p 

p 

p 

p 

p 

p 

_p 

p 

p 

p 

p 

p 

p 

p 

0 

'S 

■=» 

^TS* 

. 

ft 

ft 

3 

ft 

3 

ft 

0 

<D 

•H 

0 

■H 

P 

•H 

p 

rH 

3 

•H 

0 

t — 1 

ft 

p 

P 

fH 

ft 

3 

p 

P 

r — 1 

P 

3 

p 

ft 

•H 

ft 

P 

3 

t — 1 

iH 

•H 

0 

G 

• H P 

P 

ft 

ft 

0 

•H 

3 

> 

p 

bO 

ft 

t — 1 

3 

3 

*rH 

> 

-p 

0 

> -H 

ft 

CO 

p 

p 

P 

0 

CO 

p 

0 

3 

3 

3 

3 

ft 

> 

•H 

ft 

0 

CO 

P 

3 3 

ft 

P 

p 

p 

P 

P 

0 

t — 1 

p 

P 

•H 

3 

3 

ft 

cd 

H 

Q 

p 

H 

d 

•H 

P 3 3 

P 

p 

x; 

3 

g 

P 

p 

3 

is- 

3 

Q 

3 

x: 

p 

P 

fH 

p 

C 

0 

1 

ft 

r: 

P 

33a 

ft 

ft 

Ph 

0 

•H 

3 

0 

bO 

p 

U 

3 

3 

p 

3 

P 

cd 

ft 

H 

3 

ft 

rd 

HH 

P 

ft  p p 

p 

ft 

a 

p 

P 

P 

X 

P 

p 

u 

ft 

P 

p 

P 

■H 

ft  ft 

fH 

3 

3 

3 

3 P P 

0 

3 

3 

3 

3 

0 

3 

3 

3 

0 

5 

3 

p 

P 

p 

t — 1 

P 

0 

3 

cd 

CO 

0 

:x: 

tc 

ft 

ft  ft  ft 

ft 

ft 

ft 

3 

ft 

ft 

ft 

ft 

a 

ft 

0 

0-1 

Oh 

Oh 

ft 

C3 

CO 

A - 26 


MSR  SUPPLY  SYSTEMS  Upper  Ohio  Basin 


CO 

Sh 

cci 

S 

(D 

PC 


CO 

t3 

CD 

<D 


CO 

o 

Cm 

a> 

O 33 

a 

o 

(D 

o 

o -p 

^ — -- ' — ^ 

— ^ 

^ ^ 

> 

c 

^ 

U 

Ch 

<D  (D 

vD 

vO 

o 

o 

(D 

(D 

a,  s 

1 1 

Lr\  rH 

o 

o 

CO 

-P 

>1  -p 

ON 

O-  C7^ 

o 

"rf" 

erf 

E-i  cci 

rH 

vO  1 — t 

■K 

«s 

• 

0 

rH 

a, 

'C3  L, 

x: 

X 

o 

>> 

C H 

bO 

CL, 

erf 

3 

C-, 

a 

CO 

'Vh 

o 

Sh 

oB 

CD 

CD 

1 1 

M 

X ^ 

a 

a 

O 

-P 

a 

CD 

CD  CD 

03 

0 

Lh 

erf 

a 

CD 

03  CD 

CD 

CD 

3 

3 

(h 

L. 

P, 

O 

CO 

O 

O O 

O 

O 

CO 

'Xi 

CD 

-P 

a! 

a ro 

•H  CTn 
-p  rH 
CO 

w 


3 

O 

O 

o 

o 

vO 

o 

m o 

O -sD 

o 

o 

O 

o 

o 

o 

•H 

O 

o 

o 

ro 

o 

ltn  O 

o 

fp 

U^  O 

o 

CM 

P 

o 

o 

-P 

Lf> 

cc 

CNJ 

O 

o 

O CO 

ltn  tP 

c— 

D—  vD 

CJN 

o 

erf 

r, 

Vs 

VS 

vs 

, — 1 

3 

a 

rH 

r — 1 

rO 

fp 

CM 

o 

a 

T3 

•n 

X) 

X3 

Trf 

'3 

T3 

T5 

X3 

•3 

'TlJ 

3 

3 

3 

XS 

3 

3 

3 

3 

C 

3 

3 

3 

3 

3 

3 

3 

C 

3 

3 

3 

erf 

cd 

3 

3 

erf 

3 

erf 

3 

cc5 

erf 

erf 

c6 

3 

rH 

rrf 

r-1 

Ip 

1 — 1 

rH 

r*H 

1 — ! 

rH 

ip 

rH 

rH 

1 — 1 

Ip 

1 — ! 

0 

0) 

0 

o 

0 

0 

0 

0) 

0 

© 

(D 

© 

© 

0 

0 

© 

3 

5h 

3 

u 

3 

3 

3 

Sp 

3 

3 

$H 

3 

3 

3 

3 

>. 

O 

O 

O 

o 

O 

o 

O 

o 

O 

O 

o 

o 

O 

o 

o 

O 

p> 

S 

S 

B 

a 

a 

a 

G 

a 

g 

G 

a 

a 

a 

B 

a 

3 

-P 

P> 

•p 

-p 

p> 

p 

-p 

p> 

P> 

-p 

+3 

-p 

p> 

p 

-p 

3 

w 

CO 

m 

CO 

m 

OT 

0 

CO 

0 

0 

CO 

0 

0 

0 

0 

0 

O 

0 

CD 

0 

CD 

0 

0 

03 

0 

0 

0 

0 

© 

© 

0 

_© 

O 

v=- 

t=- 

Pi 


O 

3 

■H 

© 

0 

0 

> 

p 

p 

1 — 1 

•H 

erf 

rP 

0 

3 

•H 

> 

a 

3 

P 

© 

3 

> 

•H 

o 

> 

0 

erf 

•H 

Q 

p 

p 

s> 

3 

3 

3 

C.3 

1 

p 

p 

"o 

0 

P 

3 

3 

c 

erf 

•H 

a 

3 

erf 

3 

o 

3 

1 — 1 

o 

o 

p 

CO 

Cf) 

CO 

cn 

CO 

CO 

CO 

I I 


3 

© 

© 

0 

3 

o 

o 

P 

■H 

>> 

p 

3 

3 

© 

1 — 1 

CO 

0 

s:: 

0 

3 

© 

03 

© 

c 

0 

o 

3 

3 

3 

P 

3 

P 

p 

a, 

3 

O 

© 

3 

■H 

3 

3 

0 

•H 

p 

3 

PJ 

3! 

O 

3 

3 

© 

© 

•H 

>. 

3 

CO 

H 

a 

> 

is 

27 


X 

•H 

-r) 

C 

0) 

Oh 

Oh 

<3^ 


c 

•H 

CO 

a 

m 

I 

rO 

3 

CQ 

U 

<x> 

> 

a 

o 

OQ 


w 

(h 

k! 

a 

<D 

cd 


■CO 

T3 

ai 

S: 


xi 

Cf} 

m 

o 

Ch-H 

(D 

o 

O 

-P 

> 

U, 

o 

CD 

0 

CD 

CD 

CD 

Oh 

a 

CO 

-p 

>»  -P 

cd 

C-i 

cd 

• 

CD 

o, 

"CS 

O 

o 

r>. 

o 

E-c 

Oh 

x> 

cd 

OT 

-p 

c 

(D 

a 


b> 

O 

f-. 

Oh 


a 

M 


[in 

fjui 

o 

o 

o 

O 

o 

o 

o 

o 

o 

o 

CM 

H^ 

•eh 

CM 

■X) 

■vi- 

ro 

CO 


>. 

cd 

3 

CD 

rH 

U 

S-H 

> 

o 

O 

Oh 

(D 

O 

CD 

-p 

o 

o 

o 

,cd 

Oh 

> 

> 

■D 

CD 

© 

cd 

3 

3 

•H 

•H 

U 

(d 

o 

lO 

fO 

ce; 

Cd 

W 

o 

CO 

o 

r-^ 


CJ^ 

rH 


-p 

>1 

5h 

-P 

o 

•H 

■Oh 

s 

3 

© 

• 

3 

fc: 

cd 

3 

ro 

3 

o 

o 

© 

o 

o 

Ph 

3 

3 

• 

O 

© 

Cm 

> 

3 

• 

X5 

M 

© 

-P 

m 

3 

3 

© 

•iH 

3 

o 

3 

u 

3 

Oh 

3 

© 

0) 

o 

-P 

© 

m 

Cd 

— V. 

© 

-(-> 

I^H 

fc  o 

Pd 

Td 

O 

3 

>-i 

3 

Nm 

© 

o 

Td 

o o o 

-p 

S.H 

© 

O O t- 

cd 

O 

> 

><^ 

U'»  o vo 

3 

•S  «\  #( 

© 

O-N 

a 

a 

© 

o 

o 

3 

3 

c; 

Ch 

Cn 

b 

© 

•H 

© 

cd 

cd 

+> 

-p 

cd 

o 

cd 

cd 

1 — 1 

© 

© 

Q 

Q 

3 

1 — 1 
cd 

cy 

Oh 

O 

> 

> 

3 

vO  MD 

Ph 

-P 

© (H  iH 

rH 

ro 

m 

Cf} 

r>  I — f 1 — 1 

ON 

(JN 

1 

cd 

(rf 

•H  © © 

rH 

1 — 1 

(x:  m ^ 

x: 

ro 


F-h 


CO 

>-' 

CO 


hO 

Oh 

P-, 

ro 

CO 


per 


O 


"3 

o 

0 

© 

•H 

0- 

'd' 

CM 

( — 1 

0 vO 

O-N  ,H 

+3 

-P 

oo 

CM 

CO 

fOOO 

UA  0 ^ 

CM 

ro 

cd 

cd 

vO 

"cf 

vr\ 

CM 

OO 

c~-  Ua  UA  ro 

3 

r-n 

I — 1 

ov 

#v 

«\ 

#0  r> 

CV 

0 

•H 

3 

vO 

CO 

Md 

CM 

rO 

CT^ 

C3N  vO 

UA 

•H 

-P 

1 — 1 

Oh 

CM 

CM 

1 — 1 

t — i 

1 — 1 

43 

'Td 

© 

O 

Cd 

xs 

•© 

Ph 

3 

0) 

p 

•H 

u 

cd 

3 

0 

© 

0 

-p 

3 

rH 

pH 

-P 

© 

© 

6 

•fH 

o 

© 

ro 

ro 

3 

3 

3 

3 

3 

3 

3 3 

3 

3 

-P 

Q) 

© 

© 

© 

© 

<D 

© 

© © 

© 

© 

1 

1 

3 

3 

0 

1 — 1 

> 

3 

0 

> 

> 0 

0 

0 

3 

3 

3 

•P 

cd 

is 

U 

(d 

Cd  3 

3 

3 

.< — » 

H— ^ 

o 

cd 

a) 

3 

© 

d 

<D 

© 

© © 

© 

© 

0 

Pr^ 

pD 

O 

mJ 

CQ 

m 

hO 

m 

m ‘sj 

— ’ 

■ — ^ 

o 

0 

1 

CJ 

0 

0 

ffO 

o 

Cd 

0 

43 

0 

3 

3 

o 

© 

UA 

m 

ro 

» 

CO 

9\ 

3 

© 

o 

•- 

CM 

1 — 1 

43 

» 

C> 

0 

© 

a 

•H 

© 

0 

1 — 1 

•H 

0 

( — 1 

43 

© 

ro 

t — 1 

43 

© 

o 

1 — 1 

3 

0 

cd 

Cd 

3 

,3 

3 I — 1 

43 

rH 

cd 

r — I 

•H 

+3 

43 

0 

-P 

C1^ 

0 

0 

M 

© rH 

•fH 

•H 

© 

> 

© 

PQ 

0 

Td 

rH 

m 

43 

'r4 

-p  -H 

0 

:> 

3 

> 

•H 

o 

cd 

3 

3 

3 

a 

rH 

3 

m > 

(!) 

43 

•iH 

Q 

o 

Cd 

0 

© 

C« 

C-J 

© 

0 

0) 

0 

m 

© 3 

© 

Oh 

O 

1 

o 

3 

( — i 

0 

> 

Sh 

0 

Pd  © 

t> 

3 

Cm 

Pd 

CO 

9\ 

;> 

(d 

-|3 

ra 

rv 

cd 

rH 

u 

m 

0 

0 © 

0 

cd 

0 

3 

(D 

© 

p:; 

3 

© 

0 

© 

1 — 1 

C\] 

a> 

•H 

© 

0 3 

3 

pr 

CO 

•H 

CM 

r^H 

CO 

PQ 

•H 

rH 

m 

w 

•r-) 

1-td  s 

pc;  Cd 

cd 

cn 

© 

-P 

-© 

43 

Oh 

•H 

•H 

•H 

ro 

O 

|o 

Cd 

Fh 

A - 2& 


■H 


CO 

cd 

on 

» 

03 

CO 


o. 

CD 

> 

cd 


0 

CQ 


CO 

(h 

cd 

a 

0 

cn; 


d 

0 

0 

> 

0 

o 

m 

E-i 

0 

x 

0 

0 

> 

fH 

S-. 

rH 

0 

id 

C/3 

> 

0 

"d 

0 

0 


>. 

>> 

o 

d 

H +0 

1— 1 

rH 

c 

ft 

ft  c«  cd 

ft 

ft 

i— H 

03 

03 

bO  ft 

CO 

CO 

so; 

O 

fj 

•iH  rH 

d cd 

•H 

*H 

0 > 

rH 

rH 

-p  o 

001 

00! 

ft  a 

05 

d 

O 0 

ft 

ft 

CO  ft 

0 

■d 

o 

ft 

ft  ft 

ft  ft 

ft  ft 

o 

ft 

0 

> 

o 

O -u3 

d 

, — ^ 

d 

d 

0 o:) 

ft 

ft 

ft 

0 

0 

ft  a 

o 

1 — 1 

rH  O 

vO 

1 — 1 

CO 

ft 

>>  ft 

o 

cr^ 

O.  O 

CVJ 

CJN 

d 

E-<  d 

X 

O X 

rH  X 

1 

c\] 

rH 

• 

0 

>w->’  0>> 

ft 

T3  d 

X 

X rH 

1 — i 

X 

o 

d Eh 

io> 

ft 

00 

d 

1 — 1 

1 — 1 

0 

ft 

o 

0 

0 

0 

d 

r-H 

1 — 1 

1 — 1 

0 

0 

rH 

d 

d 

d 

o 

ft 

ft 

> 

d > 

o.i  > 

0 Orf 

d 

cd 

ft 

ft 

0 ft 

0 ft 

1 — 1 0 

rH 

d 

d 

0 

> 0 

0 0 

rH  0 

rH 

o 

CO 

d 

•H  d 

d d 

0 d 

o 

CO 

ft 

ft  ft 

O ft 

^ o 

tm  :=) 


'sO 

O rH  O 
O CJN  O 
ON  ^ -vt 

#V 

rH  X 


0 

bO 

SO 

0 'H  ( — I 

0 t-(  ( — i 
ft  0 
O CO  tS 


d 


ft 

o 

f 

0 

•H 

rO 

ft 

CX5 

o 

t— 

CM 

rH 

CM 

lO^'rD 

) — 1 

O rO 

CO 

rH 

PdcO 

•rd- 

UMCO 

-P 

ft 

c— 

O 

CM 

pr-r  \OM 

O rH 

rH 

cx 

o 

1 — 1 

iCM 

CM 

m 

O CO 

rH 

O CO 

d 

d 

C~-  '•ft 

tr\  rft 

CJN  vD 

cx 

rr-|  lr\  UM  lo-N 

o 

■-0 

r-O  Pd 

lOv 

Pd 

1 — 1 

CM 

■•it 

O 

MO 

2 

rO 

1 — 1 

«v 

•• 

9\ 

•V 

A 

*H 

ON 

d 

rH 

ft 

1 \ 

rH 

CM 

( — 1 

ft 

ft 

rH 

ft 

m 

o 

ft 

ft 

Td 

0 

d 

O 

X 

d 

d 

d 

d 

d 

d 

d 

d d 

d 

d 

d 

d 

d d 

d 

d 

d 

d 

d 

d 

o 

d 

ft 

0 

0 

0 

© 

0 

0 

0 

0 0 

0 

0 

0> 

0 

© 0 

0 

0 

0 

0 

0 

0 

ft 

0 

d 

> 

> 

> 

> 

> 

> 

> 

ft  ft 

ft 

1 — 1 

1 — 1 

1 — 1 

ft  ft 

1 — 1 

rH 

ft 

1 — 1 

1 — 1 

1 — I 

d 

d 

d 

d 

d 

d 

d 

d 

d 

ft  ft 

ft 

-P 

ft 

ft 

ft  ft 

ft 

ft 

ft 

ft 

ft 

ft 

d 

•» 

CO 

o 

0 

0 

0 

0 

0 

© 

0 

d d 

d 

d 

d d 

d 

d 

d 

d 

d 

d 

d 

Qi 

Pi 

o 

ft 

ft 

ft’ 

ft 

ft 

ft 

ft 

ft  ft 

ft  ft 

ft 

ft 

ft  ft 

ft 

m 

ft 

ft 

ft 

CD 

CO 

ft 

&-1 

0 

CO 

ft 

oo: 

bO 

CO 

0 

d 

U) 

d 

0 

0 

•H 

ft 

•H 

O^i 

>H 

d 

CO 

0 

ft 

1 — 1 

0 

0 

o 

X 

X 

ft 

o 

m 

ft 

0 

ft 

0 

0 

d 

0 

1 — 1 

o 

ft 

d 

•H 

o 

© 

•H 

0 

0 

1 — 1 

( — 1 

ft 

d 

d 

0 

0 

ft 

0 

d 

ft 

ft 

d 

ft 

d 

1 — 1 

bO 

( — 1 

•H 

0 

oo 

(ft 

ft 

ft 

t — 1 

•H 

o 

d 

O 

0 

d 

ft 

o 

X 

0 

ft 

d 

•H 

> 

ft 

X 

d 

x> 

d 

ft  ft 

d 

CO 

•H 

> 

ft 

d 

o 

1 — 1 

o 

o 

d 

X d 

d 

d 

X 

> 

0 

o 

d 

•H 

•rH 

d 

O 

•H 

0 

> 

•H 

ft 

d 

ft 

o 

ft 

d 

d cr  ft 

on 

d 

0 

d 

0 

0 

O 

ft 

CO 

d 

> 

S 

ft 

•iH 

Q 

=8 

o 

> 

0 

r. 

0 

0 

0 o 

0 

o 

•H 

0 

so. 

a. 

d 

0 

0 

© 

ft 

O 

1 

o 

ft 

ft 

rH 

0 

Sft  ft 

ft 

1 — t d 

ft 

d 

a 

d 

0 -p 

0 

ft 

0 

ft 

ft 

•H 

0 

0 

Eh 

00 

0 

0 

0 

rH 

2 

ft  ft 

0 

ft  d 

0 

d 

d 

d 

d d 

o 

•H 

ft 

0 

0 

( — 1 

d 

0 

<5^ 

d 

0 

d 

d 

05 

o 

0 

d C5 

cd 

> 

d 

d 

d o 

d 

1 — 1 

d 

0 

0 

0 

•H 

0 

CO 

•rH 

CM 

W 

ft 

tr-t 

ft 

>2 

•3 

O C5 

rc 

ft 

Pd  CL, 

ft 

CO 

> 

N 

ft 

CD 

ft 

•H 

1 

o 

A 


29 


WATER  SUPPLY  SYSTSvIS  Beaver  Sub-Basin 


05 

Sh 

CSj 

S 

05 


05 

"r) 

05 

05 

S 


05 

X)  O 
0 O 
> 

U 

0 0 

cn  -p 


l+H 

o -p 
si 

0 0 
ph  a 

>>  -p 
Eh  Ki 


a, 

O >> 
Xi 


0 

p 

Eh 


P 

O 

•rl 

0 

•H 

> 

•H 


•H  Q 

O I 

sQ 

SS 

tn 


Si 
oj 

!U 
•H 

O 
> 
u 
0 o 
ra  +5 
0 X! 
pci  W 


ra 

si 

o 

•H 

OT 

S3 


O 


>0 

oo 

m 


fH  r-t 

f — I I — I 
Xi  ^ 


O 


O O rH 
O ON 
I>-CO  rH 


13 


v-D 

pH 

ON 

I ( r*^ 


0 


ft 

oy 

0 

o 

0 

0 

0 

1 — 1 

Sh 

>> 

bO 

bO 

bO 

bO 

S3 

erf 

0 

0 

i-H 

S3 

S3 

Si 

ft 

Si 

o 

> 

ft 

o 

P 

ft 

,H 

•H 

•H 

*H 

0 

•H 

1 — 1 

Sh 

p 

0 

Sh 

erf 

ft 

rH 

Sh 

Sh 

Sh 

0 

Sh 

rH 

erf 

0 

© 

S3 

S3 

0 

ft 

ft 

ft 

Sh 

ft 

0 

ft 

orf 

Sh 

O 

cn 

tn 

tn 

tn 

o 

cn 

5^ 

cn 

c) 

O 

e/rf 

t3 

o 

0 

p 

P 

p 

O rH 

ON 

i — 1 P 

C5NOO  O 

UN  CM 

I — 1 

1 — 1 

erf 

erf 

lr\  >^1- 

erfN  o 

oO  vO 

c—  a-\  XTN  ro 

NO 

m 

S 

rO 

1 — 1 

O O 

O 

CM 

C>-  (M 

u^ 

rO 

PO 

CM 

Sn, 

•H 

ON 

S3 

•s 

#k 

•N 

P 

r— ^ 

ft 

ft  1 — 1 

rH 

CM 

1 — 1 

1 — 1 

1 — 1 

0 

O 

w 

Pu 

0 0 

0 

© 

0 

o o 

o 

O 

O 

>> 

si  S3 

S3 

S3 

S3  Sh 

Sh 

Sh  Sh 

Sh 

Sh 

Sh 

Sh 

P 

© 0 

0 

© 

0 0 

0 

© 0 

0 

0 

0 

0 

Si 

Sh  Sh 

Sh 

t! 

Sh  O 

O 

o o 

o 

O 

O 

o 

ss 

& S: 

& 

^ Sh 

s< 

Sh  Sh 

Sh 

Sh 

Sh 

Sh 

o 

erf  erf 

erf 

trf 

erf  0 

0 

© 0 

© 

© 

0 

© 

o 

ft  ft 

ft 

ft 

ft  a 

a 

a a 

a 

a 

a 

a 

0 

) 1 

S3  -p 
O 0 

■p  a 

to  o 

S3 

•H  & 

a 0 

I — I IS^i 
-H  H* 
O ^ 4i  P 


0 


•H 

> 

a w 

SS  Prf 


Sh 

0 

c 

0 

o 

fl  b 


o 

Sh 
O 

O H>  Sh  ^ 
0 0 0 0 


© 
0 
0 
I — I 

Xi 

xi 

•H 


Ph'-P  oj  a.SHT3P«i  ©O  S3 
^ 3 r^ 

0 o o 


cd  0 o a $H  o 

Sh  csJ  vS  ® +> 


W2:tn>^oti:H'-3'-3Sto 


0 

0 


xi 

Si 

erf 

pH 

"erf 

© 


0 


o 

Eh 

•rt 

0 

-p 

erf 

Sh 

o 

ft 

Sh 

o 

o 

S3 

*H 

si 

t=> 


ft 


nD 

I — I 

ON 
I — 1 


ft 


o 

o 

o 


Sh 

© 

> 

•H 

Pi 


mOc-eXrfOOOOc-OO 
H•C\JVf^r^U^OOOfv^OO 
vOPN^ou^NOOco  c— vr\0  o- 


C\J 


eM 


0 0 0 05  0 0 0 

O O O O O o o 

snsnsnsisisisisisisi 

0000000000 


[>  1 — I ( — t f — I 
erf  p P -p 
0 SS  SS  ;3 
pq  PQ  (£)  m 


fe  b fe 


0 

0 Sh 
hO  © 


erf 

I — ^ 

I — 1 
•p4 
> 

TJ 

S3 


> 

o 

Sh 

o 

o 

o 


rrf 
( — 1 
•rrf 

cc 

0 

bO 

0 


o 
o 
H 
Sh 

0 seNj  o ft 


erf 

Sh 

o 


hO 

Sh 

S( 

rO 


0 

Sh 

TO  ft 
S3  S3 
!>>  0 'O 
ft  Pi  ft 


0 

pH 

H 

H 

t> 

0 


Si 

o 

0 

o 


bO  erf 
S3  >-3 


S3  I — I 
p^  pH 
•tS 


p 

S3 

ss 

o 


0 


t> 

o 


erf 

ft 

0 

0 


ft 
hd 
Sh 
irf 
ft 
0 
p 
p 
•H 
Ph 
b>> 

ft  p 
bO  0 
H .0 


a s ^ Pi  ^ 


A - 30 
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